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REPORT

OF THE

CHIEF OF THE WEATHER BUREAU

In previous years it has been the practice to discuss in this report our progress during the
year in the several lines of activity comprising the work of the bureau. - Since this no doubt
led to repetition of unimportant details, it is now proposed, in the interest of economy, to limit
these remarks to two topics which have at the time some marked public interest. Those chosen
for this report are: (1) Meteorological service in aid of aeronautics; (2) solar radiation and
weather forecasting.

METEOBOLOGICAL SERVICE IN AID OF AEBONAUTIGB

Many happenings during the past fiscal year in the field of aviation have emphasized the
frailty of all types of aircraft with reference to the buffeting of storms and other adverse weather
conditions. Fifty years ago the destruction of shipping on the Great Lakes and in marine
navigation was the primary cause which led to the creation of the Weather Bureau “for
giving notice ‘on the Northern Lakes and on the seacoast, by magnetic telegraph and marine
signals, of the approach and force of storms.” To-day the necessity of an intensified service
of this character, for the purpose of warning pilots of aircraft, is paramount and outstanding,
and ‘the great organization of the Weather Bureau, with its widespread network of stations
embracing reports literally from the entire Northern Hemisphere, is obviously a prerequisite
to' the furnishing of meteorclogical advices for aeronautics.

Very early in the stages of the World War the bureau- mltmt.ed action to impress upon the-
military departments ‘of the Government the importance of meteorology in war operations,
and voluntarily offered its services and cooperation. At -a later stage meteorological units in
the departments; especially: the War Department, were very largely organized from: Weather
Buréau men, indluding stuch names as Major Bowie, Major Blair, Captain Reed, Captain
Thiessen, Lieutenant. Weightman, and Lieutenant Sherry, and # considerable number of others,
Soﬂie of these officers still remain with the military branches of the Government. '

' ‘Subsequentto the war, on occasions, for example, of the trans-Atlantic flight of sea-
planes by the Navy Department and a long list of subsequent flights by both Army and Navy
erganmatmns ‘the Weather Bureau has never failed in the slightest degree to give the fullest
posdiblé’service and eooperation at its command in the form of special reports ‘collected, dis-
tributed, and ‘made available; also very mportant forecast information a.nd*mdvxces from our
ablest expertsin this field. .

Some have supposed that aviation mterests ahonld maintain their own meteomlogmal
services. - This is undoubtedly truein time of war and to a limited extent in time:of peace
for purposes of training and as e nucleus on which to build in time of war. It seems, how-
ever; thut's wvery little consideration will show the existing meteorological ergsnization in the
Weather Bureau should be completely competent to furnish all branches of the Government,
civil and military alike, during peace times, with all species of meteorological services and
advices. - Separsts agencies' would necessarily require full reports from the entire netwerk of
stétions;  upper-sir reports alone:are not sufficient: If the Weather Burean does not’ serve
svistioh, sonse other agency must: dnphcate ua systm af“rqm::ts todo so, and: thls means gmats
m&mﬁ time, effort; and ‘money.

- The Weather Bureanr is now pu'ﬁumnng a vary oomderabie gervice in - md o{ nvmtmn,
md the cooperstion with the military and other branches:of the Government is extensive and
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4 REPORT -OF THE CHIEF OF THE WEATHER BUREAU

cordial. The service that the burean can perform is naturally limited considerably by lack
of specific appropriations. In fact, only a small appropriation has been granted by Congress
for the extension of this activity. This increase was made during the war, and by means of it
six stations were established over the country for measuring upper-air conditions by means
of kites and pilot balloons. In addition a small number of other stations were established,
mostly at existing Weather Burean stations and at little additional cost, for making observa-
tions with pilot balloons only. The Army and Navy also have pilot-balloon stations, whose
reports are telegraphed to the Weather Bureau each day. It is thought that any one can
see that six major stations and 15 or 20 pilot-balloon stations are very inadequate to give the
forecasters a comprehensive picture of conditions in the free air over a country of the expanse
of the continental United States.

It seems to be altogether self-evident, if not, indeed, axiomatic, that the expansion of the
existing meteorological organization of the Weather Bureau to fully meet the needs of both
civil and military aviation in the United States can be secured at a small fraction of the cost
thet would be required to organize and maintain separate agencies of any kind for meeting all
the various meteorological needs of the Nation, especially on a peace-time basis of activity.

This introduces the question of a meteorological organization for the Nation on & war-
time basis, especially with a state of warfare on our own soil. This important question has
been analyzed and examined in the most thorough fashion on the part of the Weather Bureau
and the following paragraphs state the case briefly.

The Army and Navy now have limited meteorological units for use at flying fields, naval
bases, ordnance proving grounds, etc. These are necessary, not only for peace-time service
but as a nucleus for a trained personnel and the development of programs for application in
time of war. But it is quite evident that these men, only a few of whom are technical men
and meteorologists from the scientific standpoint, would be & mere handful in comparison with
the large number that would be required during hostilities. Trained meteorologists are scarce at
any time, and the complications and difficulties that arise in {ime of war in the most advantageous
-utilization of man power would aggravate the situation. -Perhaps 90 per cent of the trained and
dependable meteorologists of the country are in or associated with the Weather Bureau.

Therefore, it would seem to be the part of wisdom to in some way arrange that in time of
war the Weather Buresu, or such parts of it as might be necessary, should automatically become
a part of the military organization, and that such plans be worked cut in advanee, so that there
would be a smoothly operating and efficient meteorological service immediately available.
Any one familiar with the difficulties experienced by our militaty people during the Great War
in independently obtaining and training men for meteorelogical work will appreciate at once the
great need for better preparedness along this line. Possibly the best way to accomplish the
purpose wounld be by placing the Weather Bureau in a status similar to that of the Coast Guard
and Coast and Geodetic Survey, more particularly the latter, whereby officials of the Weather
Bureau in sufficient number would have the status and rank of reserve officers and the work
would be so organized that an immediate transfer could be effected.. These precedents seem
to abundantly justify the provisions herein suggested for a war-time organization.

Returning to the Weather Buresu service at the present time, the bureau is keenly alive
to the existing needs for more service and its respounsibility to supply the same. It has repeat-
edly outlined programs and proposals for the enlargement.and improvement of its aerclogical
service; but, as previously stated, additional appropriations. penmmng such extensmna hlwe not
a8 yet been granted. -

One of the more recent statements of this character was. drawn up Jdn -answer to 8 reqptest
for information from a committee appointed by the Secretary of Commerce on the recom-
mendstion of the American Engineering Council. It wes shown in that statement how. to
utilize not only the fully equipped first-order stations of the burean but to secure specialreporte
from cooperative stations at very slight cost. The program would, of course, includs first the
collection of advices and information as to existing meteorologm:l -conditions and tha dis-
semination of thege to all agencies, whether civil or military, in need thereof, The cost of
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extension of this existing organization would, of course, depend very largely upon the number
of aircraft and airways in operation at any particular time. On the present basis it is estimated
that an additional appropriation of about $75,000 per annum would be adequate to meet the
needs for each 1,000 miles of airway.

' Not only have these plans for the betterment and extension of the existing meteorological
service of the Weather Bureau been maturely considered and worked out, but its officers have
cordially and whole-heartedly entered into conferences, through an interdepartmental com-
mittee created by the coordinator, with representatives from the branches of the departments
interested. Tane objects are to more completely and fully coordinate the needs, activities, and
interests of the Weather Bureau and the military branches of the Government and to work out
the best solution for certain serious existing difficulties. E. B. Calvert, Chief of the Forecast
Division of the Weather Bureau, is chairman of the interdepartmental committee, and while
the work of the committee and related subjects is still in progress, some of the major objectives
may be mentioned.

An outstanding deficiency in existing service is the fact that the twice-daily observations
telegraphed from the regular field stations on which weather forecasts and warnings are based
are taken at hours which do not hest meet the needs of aviation, especially in the eastern and
central sections of the country where a very large part of flying iz done. The observations are
taken nominally at 8 o’clock a. m. and p. m,, eastern standard time. It is necessary for fore-
casting purposes that they be taken synchronously. Although the observations are collected
at forecasting and distributing centers by an intricate but highly efficient system of telegraph
cireuits in about one hour after they are taken, they can not be mads available before many of
the early morning flying operations begin. The observation hours were established years ago,
long before navigation of the air was other than a dream, and for sound and justifying reasons
which it is not necessary or important t0 explain a} this time. However, why the observations
are not now taken earlier is a pertinent question, To those not familiar with the situation it
would seem to be a simple thing to do, but it is not. Difficult and perplexing problems are in-
volved, some of which will be briefly referred to later. It is believed that all are solvable, but
the essential solvent is money.

There is urgent need for more observations in the upper air. The number of telegraphed
reports of observations taken at the surface (about 200 in continental United States, 12 in
Alaska, 48 in Canada and in the West Indies and contiguous areas, and considerabie numbers
from ships at sea), while not nltogether sufficient, need not be immediately increased to sny
material extent. Contrasted with this is the fact that in all the United States upper-air obser-
vations are available from but 26 places. It must be known what is going on in the air above
us; as well as on the surfaoe, in order that better and more detatled forecasts and advices may
be glven aviators. It is evident that data of this sort now a.vmlable are far too scant. Here
again it is & question of money.-

- Another and emphatic need is spec:ally organized services along the principal airways
whereby. aviators, whether they be military or civilian, can secure quickly and at any time
detailed information of weather conditions existing. over the line of flight before they take the
air, and also advices as to weather changes that are likely to occur during the flight.  Such
an organisation should consist of fully equipped first-order stations; spacsd not more than 250
miles-apart: (regular Weather Bureau stations now in operation would meet this requirement
in-most instances), at which complete observations would be taken at short fixed. intervals
and oftener when necessary, and include upper winds, visibility, clond heighte,. fog, efc. - Theae
stations shounld be connected by lessed wire and sct as distributing centers by direct-contact
with avigtion fields.... In addition, substations should be located between the principal stations
snd: o-either side of the aitways not more than 75.miles apart, from which supplemental eye
obaarvations of visibility, low elouds, fog, thunderstorms, squalls, rains, -snow, ete.; can be
ohtained by telophone at fixed times, or 8¢ often ss required. - The importance and velue of
sirway orgenizations of this kind ‘cannot be too strongly emphasized. None now exist. It is
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confidently believed that the cost of such airway units would be more than offset by savings due
to more economical operation than otherwise wounld be possible, and the prevention of losses
of planes and property, as well as in the saving of lives.

Previous reference has been made to the taking of observations at an earlier hour, to ar-
rangement: of facilities for making the observations available promptly to flying fields, and to
the need for more observations taken in the upper air. These are the principal subjacfzs that
thus far have received attention by the committee.

The time at which observations are taken at field statlons will be advanced by two hours
as soon a8 certain complicated problems have been solved and means are provided for putting
the change into effect. When accomplished, the established hours of observation will be 6
o’clock a. m. and p. m., eastern standard time, ¢orresponding to 5 o’clock, 4 o’clock, and 3 o’clock,
respectively, in the central, Rocky Mountain, and Pacific coast time-zone areas. The change
will result in some disadvantages from a scientific standpoint, and cause rauch personal hardship,
especially in the western areas, to employees who already have long and exacting hours-of service
every-day in the year, Sundays and holidays included, by requiring that they begin their work
before daylight; but these are merely disadvantages and knotty problems affecting the mechan-
ical and administrative questions involved in the change. The greatest concern relates to
factors which do not come within the independent decision of Government officials but must
be worked out with the consent and cooperation of other agencies. One of the most difficult
adjustments to be made is the system of telegraph circuits by means of which the weather
observations are collected. These circuits are not composed of leased wires. They are com-
mercial wires controlled and manned by the Western Union Telegraph Co. and set up prompily
at 8 o’clock, morning and night. However, they are used exclusively for the transmission of
weather reports during the period of the set<up (about one and one-half hours) and- then revert
to commercial use. A great many of the observation points connected by the eircuits are located
in small cities and towns of relatively small commercial importance. The providing of telegraph
operators in these places and the rearranging of operating conditions so much earlier than busi-
ness hours is a complicated matter, the details of which will require considerable time to work
out. Undoubtedly a considerable increase in operating cost will be involved. The Westem
Union Telegraph Co. is now at work on the detatls of the problem. ‘

Another feature involved in the proposed change is:the fact that there is close cooperat,mn
between the United States Weather Bureau and the meteorological services- of neighboring
nations, especially Canada. The latter’s system of operation conforms with ours. Its observa~
tions are taken at the same time, the character of the observations is the same, our code is used,
and exchanges are made by direct-contaet with our circuits. In fact, from a meteorological
standpoint, no boundary lines exist. Canedian weather réports are indispenssble to us-and
correspondingly that service eould not function successfully without reports from our territory.
On the other hand, the need of the Canadian service for earlier reports is not aspressing as ours;
and in some respects the difficulties confronting it in'changing observation hours are eompamble
to ours with the added fact that it will involve an inescapable'and material inerease inthe
expense budget of that service. /A conference has been held with the director ‘of ‘the- Cﬁnsdnn
meteorologieal service, and we fesl assured of his alignment with our program. . -

. The committee has made & study of all the aviation fields of the connﬁ'y———Army, ‘Navy,
State, and municipal-—with relation to their present and prospective needs for: the Wetthu'
reports, and the best: methods for promptly providing ‘them - with:the regular moring and
evening observations. . A tentative ‘plan has been worked out which it is balmved willbe
affective. Radio will be used. 'It is the purpose to seloet the nevessary number of ‘Weather
Bureau-offices located in eities where high-power Government radio stations are available ‘and
favorably situsted: geographically: with relation to the avistion ficlds to be served; to sonnect
these Weather Bureau offices and radio stations by direct wires attached to the transmission
spparstus; to assign expert radio operators:in the Westher Buresu offices; and to brosdeast ds
complete s system of weather reports-as may benecessary; usfmt»&stmzewmmwm und
checked. In this way current weather information can be made svailable to fliers in a very
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short time after the observations ‘are-taken. Final selection of all the broadeasting points
has not been made, but Washington will be one of them and the naval radic station at Arlington
will probably be used. It is a pleasure to state that the officers of the Army and Navy Depart-
ments have cordially cooperated with the committee, concurred in the practicability of the plan
and given assurance that facilities will be provided for making it effective.

Some recent newspaper comments may have left an impression in the public mind that the
Weather Bureau is doing little or nothing for the benefit of aviation. ~This, as has been shown,
ig far from being true. It would require too much time to enumerate the numerous instances of
special service that have been rendered during the past several years, including practically every
important flying event, or to describe in detail the extensive program of daily service rendered
in the aid of aviation,. .. However, the latter may be summarized as follows:

Flying-weather forecasts are made and issued twice daily for practieglly all sections of the
United States. - For this purpose the country has been divided into 14 zones.

. Elaborate bulletins containing surface and upper-air reports and flying-weather zone
forecasts are broadcast twice dmly from the naval radio stations at Arlington, Va., and San

" Franciseo, Calif.

Flying-weather .forecasts for central zones are broadcast twice daily by radio stations in
Chicago and from the naval radio station at Great Lakes, Ill.

Special route forecasts are furnished daily to the Air Service of the Army for flying operations
a.bcmt Chicago .and for the rout% between Belleville, Ill., and Selfrldge Field (near Detroit,
Mich.).

. Special forecasts are msued twice dmly for the naval flying operations about San Francisco
and San Diego.

. .Special and detalled forecasts are issued each morning and evening at Washington for
several flying routes, including the model airway, to supplement the zone forecasts distributed by
radio. . These forecasts are made available by telegraph or telephone directly to Army and Navy
flying fields and those issued in the p: m. are published regularly in some morning papers.

. ‘Acgemmodations in the forecast room of the Weather Bureau st Washington are provided
representatives of the Army and Navy for copying on charts current weather reports as fast as
they .are received from. all parts of the United States and Canada, and these representatives
telephone the route forecasts direcily to their offices before leaving the Weather Bureau office.
The charts are taken by sutomobile or motorcycle to the Bureau of Aeronautics and Bolling
Field and posted for the benefit of aviators.

- The full system of a..m. and.p. m. weather reports received by telegraph at Washington,
together with xregular and special flying-weather forecasts, are sent by messenger to the office of
communieations, Navy Department;, from which they are immediately telegraphed over
Nav;y leased ‘wires to Lakehurst, N, J,, for use of the meteorological officer at thm; plaee
New Grleans, ,Dmver, and San Emnmsm, aud weather information, forecasts, and wammgs for
the, groups. of States ;comprised within their distriets are issued from these centers. . These
distript: fg}'ecastﬂ;s,m in. close touch with the aviation interests within. their districts and give
direct service as conditions and facilities warrant. Moreover, local service is rendered by the
officials at all Weathes Bureau field stations. , .

. When the sir mail service introdueed night ﬂymg across the contment in the early summer
af 1924; srrangements were made st the request of the Second Assistant Postmaster General to.
provide special fovecasts therefor. . They are.issued by the district forecaster at Chicago for

_ two sections of theroute, one from Bryan, Ohie, to. Omaha, Nebr., and the other from Omaha
o Roek Sprmga Wyo. The forecasis. and. weather information are made available to both
: qqatbmmé and westbound fliers at:Omaba. .

Spemal service has besn given.in. a;mmbeg Qf oases in connection with flying wtxntms, but
thera.is yery little. organized. flying of this sort, at the present time. However, s complete
g mmwgadzm connection with. the first, commercial reliability tour for the Ford trophy.
s Avintors are slways privileged to confer directly with the forecasters of the Weather Buresu,
~ and calls by telephone for_this purpose are numerous.
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SOLAR RADIATION AND WEATHER FORECASTING

That solar radiation is the primary cause of all features of terrestrial weather has always
been recognized by the Weather Burean. Early in its history, when Prof. 8. P. Langley was’
condueting at the Allegheny Observatory his pioneer researches on solar heat, Prof. Cleveland
Abbe brought them to the attention of the Chief Signal Officer of the Army, with the result that
in a short time provision was made for a complete expedition which enabled Professor Langley
to transport his paity and delicate instruments to the top of Mount Whitney, Calif. There, in
the last days of August and early September, 1881, upon this summit, about 14,500 feet above
the sea, as near the outer limits of the earth’s atmosphere as it was practicable to earry instro-
ments at that time, Langley made his classical measurements of the solar constant.

These early investigations upon the intensity of solar radiation, made under the auspices
of the Signal Corps,-had for their primary object the further solution of the fundamental
problems of meteorology, and the results were submitted for publication in Deecember, 1883,
as Professional Paper of the Signal Service, No. XV, entitled ‘‘ Researches on Solar Heat.”
From that day to the present the Weather Bureau has been interested in all studies of solar
radiation, and the observations of the Astrophysical Observatory of the Smithsonian Institution
and those of foreign workers in the field have been a subject of constant study.

What is the present consensus of interpretation of all such observations? ‘

Some investigators, but not many, claim that observations show important changes of
solar intensity from day to day, frequently amounting to 5 per cent and sometimes as great
as 10 per cent, at intervals of 10 or more days. The Weather Bureau, basing its conclusion
upon an exhaustive study of all the observations available, finds itself compelled to join the
much larger group of those who doubt that real changes in the intensity of solar radiation
occur. The bureau of course believes that it is physically possible for variations to occur.
But the critical question is this: If there are variations, are they big enough to stand out ahove
the variations which inevitably follow from changes in the transparency of the atmosphere
and from the errors to which even the most highly refined instrumental determinations are
subject? No one can go entirely beyond the earth’s atmosphere and actually measure there
the intensity of solar radiation. All that can be done is to measure it after it has penetrated
to & greater or less depth the ocean of air in which we live. Even if observations sre made on-
high mountain tops, we must still make the best estimate we can of how much the incoming
radiation was depleted before reaching our measuring instrument. Bneﬁy, such observntmns
show us two things: :

First, inferior observations show relatively large irregular Buctuations of the denved
value of the solar constant. These ohservations may be inferior because the instruments
and methods are faulty or the atmospheric depletion of incoming radiation may be large and
irregular, indicating that the station is badly located, or both adverse conditions may exist.
When observations are made with the best possible equipment at the best possible localities,
we find that the fluctuations are only about & third or a fourth as great as’these at ‘infetior
stations. This in itself shows that the large variations at the inferior stations are quité Wholly
errors of derivation of the solar canstunt and not real chmges in solar mteumty outmde the'
earth’s atmosphere. -~ e ol i e e R

Second, when we subject the several thousand observations of ‘the solar' constent that have
accumulated during the past 20 years to eritical analysis by the methods which' mathema-
ticians employ to evaluate errors of observation and disclose the true facts, we find thit the total
Fluctuation in the derived value of the solar constant from the best stations is so emdll that 4t is éniwdy
plausible that oll of it may be nothing bat possible errors. &f derivation.  Instramental ‘observa-
tions which are 100 per cent perfecb——tba.t is, without' erfor—are known to be huishly
impossible. If, therefore, there is any real change from day to dsy in solar radiation it upbaata‘
to be so small as to be submerged in the unaveidable varistions of our measm'emanfs ‘

Efforts to get sufficiently accurate simultsiieous observations at twé or moré mdepmdmt
stations have been mesrfectly successful. Our cenclusiohs at' the present titne rest alinost
entirely upon the testimony of a single witness—that'is te say; upon observations mad‘e &!nmst
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always at a single station that is not always the same one. What we greatly need are observa-
tions of the same sun from several endirely independent stations. Efforts are now being earnestly
directed toward securing such ohservations in the future. The question of solar variability
can be settled only when this objective is attained.

The reality of solar variations from day to day, therefore, has not been proved, and at
best the effects of such changes, if any, are so vanishingly small when compared with those
which we know to be due to the atmosphere as to be negligible from the point of view of our
daily ‘weather changes.

While the foregoing conclusions relate to short-interval changes of a few days, the studies
by Doctor Kimball and Mr. Clough indicate that even the changes over periods of months,
seasons, and years must still be regarded as taking place with extreme slowness, if indeed they
exist at all.

These considerations lead us to the question what meteorological effects may be expected
from such small variations as the best statistical analyses of data show may still be possible.

Following Sir Napier Shaw, whom we hold to be the world’s leading meteorologist, we may
most appropriately measure the flood of heat energy which the sun pours upon the earth in
terms of electrical units. It amounts to 135,000 watts per square decameter. All are familiar
with the rating of our household electric lights as 25, 50, 100 watt lamps, etc., because they con-
sume electrical energy at the rates indicated by the numbers. Accordingly, the electrical unit
watt, is quite generally understood. In the United States, however, a square decameter is
nearly an unknown thing. It is the metric measure of a surface hawving an area of s little
more than 1,000 square feet. This is less than the area of a small ballroom floor; it is just
about the area of ground occupied by a small detached eight-room cottage. Consequently,
if & beam of sunshine having a cross section of 1 square decameter could be transmitted with-
out losses on its journey through the atmosphere to the little eight-room cottage and there
converted into electrical energy the amount would maintain about 2,700 50-watt lamps at full
brilliancy. This would mean about 300 lamps to the room, with 300 to spare for the attic
and cellar. Now, the best interpretation of the observations of the solar constant seems to
allow us to admit that the average day-to-day variation of the sun may possibly be as much
a8 one quarter of 1 per cent. This means that to equal the effect of average high or low solar
radiation we should have sometimes to add 7 lamps to the 2,700 already alight in our little
oottage, and on some other occasions to turn off 7. Such slight changes in the flood of illumina-
tion would plainly be quite inconsequential, and the results eould be ascertained only by the most
refined measurements. This imperfect analogy will help the nontechnical reader to grasp
the quantitative insignificance of the alleged day-to-day fluctuations in solar intensity and the
probable success of weather forecasting resting upon such a basis.

Let us see how these thoughts work out when we consider sunshine and the atmosphere as
& whole.

Suppose for a moment the whole surface of the earth were a perfect reflector and that
the atmosphere were perfectly transparent. All the phenomensa which we call westher and
now ascribe to the effects of solar radiation would disappear, because the solar energy would
simply be totally reflected back into space with no terrestrial effects whatever. Of course such
conditions never prevail, As a fact, no matter how transparent the atmosphere may seem to
be, some of the incoming radiation is always scattered and intercepted, while on cloudy days
greatly varying amounts are caught up. Thus, all the phenomena of weather are caused by
the solar heat that is entrapped in the atmosphere either on its way to the earth’s surface as
incoming radiation, or on its way from that surface as heat transmitted by conduction and con-
vection, or intercepted from outgoing earth radiation or reflection. Obviously, weather can
and doee vary enormously even if we assume the incoming radiation to be absolutely constant
day after day indefinitely. But it is perfectly plain also that if the incoming radiation inde-
pendenily changes its intensity there is a new and added cause of weather fluctuation. If, how-
ever, these solar changes, not yet proved to occur at all, can not exceed on the average more
than one quarter of 1 per cent, how highly fallacious must it be to regard such small fluctuations
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as a major cause of weather effects which are actuslly controlled by the far greater Huctuations
in the atmospheric transformation of solar energy. = Usimg: agsin the analogy of our Litile coi-
tage, we should, in order to imitate the atmospheric effects,” have very frequently to turn off
as many s 1,000 to 1,500 or more lamps. If, in the meantime, some one should play us the
trick of turning off (or on) even 10 more lamps, in representation of the independent possible
changes in solar intensity, the effects would be so inconsequential as to be inseparable from
the effects due to atmospheric transformation.

It is hoped that the foregoing explana,tlons couched in nontechnical language, will help
the reader to visualize the nature of what is really & very difficult and complex scientific prob-
lem. Widespread public interest end expectations have been needlessly aroused in the United
States by premature and unfounded representations that new and better methods of forecasting
the weather for both short and long times in advance have been discovered, based upon the
alleged fluctuations of the solar radiation. One advocate of solar variability states: ‘‘ There
are a vast number of straws all of which point in this direction and combined make up a very
stiff bundle of evidence.” These straws and all other evidence have been thoroughly examined
by the experts of the Weather Bureau, with the conclusion already stated. It is our convie-
tion that a bundle of straws, however stiff it may be, constitutes evidence which can only be
regarded as circumstaniial, and therefore not as a fit foundation upon which to build up a system
of weather forecasting.

The bureau highly prizes the unmistakable evidence of general public confidence accorded
its extensive system of forecasts of storms, floods, ete., and will in the future, as in the past,
insist upon direct scientific evidence as the only legitimate basis for going before the public
with & new system of forecasts, especially for months, seasons and years ahead. It is one thing
to fabricate what to the public appears to be a highly plausible new scheme of forecasting;
it is quite another to be responsible to the public for the faijlure that is certain ultimately to
attend any scheme that is not founded upon an absolutely sound scientific basis.

The causes and laws of the sequence of weather conditions are subjects of constant study
by experts of the burean, and many valuable articles have been published. The public, eagerly
awaiting the advent of scientific long-range forecasts, may rest assured that the bureau is dili-
gently searching for a sound basis for such forecasts. Our library contains not only the latest
and best but practically all of the world’s literature on meteorology,-and cur leaders note end
utilize every real advance wherever made in the seience. - The Weather Bureaun is prepared
to engage in public long-range forecasting just as soon as an assured scientific basis for such
forecasts has been formulsted.
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REVIEW OF WEATHER CONDITIONS, DURING THE YEAR 1924
By P. C. Day, Meteorologist and Chief of Division

Some of the outstanding features of the weather during 1924 were the severe cold of
Jandary and December; the comparatively cool weather of the late spring and early summer
mounths over the interior and eastern portions of the country, associated in many districts with
much wet weather during the early part of the period, greatly delag"‘nllg planting of corn and
other spring crops; severe drought in parts of the middle and west States from the latter
part of June to ﬁie end of the year; tornadoes on April 29th and 30th from Arkansas and Louis-
1ana eastward over the Southern States with loss of more than 100 lives and demage to property
of approximately $4,000,000, also on June 28th over northern Ohio with the loss of nearly 100
lives and approximately $13,000,000 damage to property; the generally ljxight snowfall during
the winter in the mouyntain districts of California and.nearby portions of Nevada and Oregon,
and the resuliing deficiency in the supply. of water for irrigation and power purposes during the
summer months. p o :

Several storms of the West Indian hurricane type approached the southeastern coasts
and three entered the state of Florida, but without materis. ropertX damage or loss of life,
though locally in the West Indian region, particularly over the Lesser Antilles and the western
end-of Cuba, many lives were lost and much damage to property was sustained.

JANUARY

The opening month of 1924 was featured by sharp cold waves, often with rapid recovery
between. them, - The cold waves were particularly numerous in the Missouri and middle and
&gpe; Mississi}agi Valleys and .the upgar Lake region. In eastern and south-central districts

e mildness of December continued when the month opened, but almost throughout the cotton
region the cold wave of January 5 and 6 was severe, the thermometer falling to zero at Atlanta
and to 19° at New Orleans, while afterwards the weather was usually colder than normal tilt
near the month’s end. In the far West the opening days were decidedly cold, with widespread
damage; afterwards it was mainly mild along the Pacific coast, but in the Platean region,
especially the middle part, cold weather prevﬁed', 1 till after the 20th.

.. The avera ;tem%emture for the month was below normal over naatlg' the entire country,
the exceptions being the eastern part of Virginia and districts to northwerd and northeastward,
the Florida Peninsula, and small arees along or near the Pacific coast. Over most interior dis-
tricts the deficiency was:marked: Wisconsin and some adjacent areas averaged 7°, or slightly
more, colder than the normal, while there was nearly as great a deficiency over much of the middie
Rogk’g Mountain and Plateauregions. . . g S - S »

.. The precipitation during the first half of January was considerable in the extreme North-
west, and there was much from Louisiana.northeastward to West Virginia and southern Ohie,
and in parts of the Atlantic region, After the middle of the month there was beneficial pre-
cipitation in the, western half .of Washington and the northern two-thirds of California, and
during the last three days in western Oregon also. The western half of the r,ou,m,ri,1 except as
above, had but little precipitation, and likewise Minnesotsa, Wisconsin and Iowa. Most of the
easfer half had liberal precipitation, well distributed.  Taking the whole month, precipitation
is found. greater than normal:over most, of the Ohio Basin and the Atlantic and Gulf States,
especially fgbm Georgia to Louisiana and eastern Texas. The dry conditions prevailing in
December in the Florida Peninsula were mainly relieved before the middle of January. In the
middle and upper Mississippi Valley and to the westward the precipitation was nearly everywhere
scanty, with gxaﬁl&e;d deficiencies over: California, the Plateau States, and the southern Rocky
douziain; mr AODB. 1 eqgin Pl taal R o D el i

o " was scé,nt;glto a surprising extent, and it was much less then normal near the
Qhio River sad the middle Atlantic coast. . The middle Plains and the Lake region had main}
mare than. the J»&usg;pmage; while in 1llingis and Indians the fall, though less than normal,
excended-any of the three previous Januarys. In the elevated portions of the West there was
usually: Jess then the normal.amoynt of snow stored.. . - . s

mm—ﬁmg—-—»a Y 3
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FEBRUARY

The opening days of February were warm for the season, then a cold wave advanced into the
central ang southeastern portions, and in the latter the temperatures remained below normal
till about the middle of the month. In the Northeast the second week of the month was cold,
and the third week still colder, but in most other sections mild weather prevailed. From about
the 20th onward, while it continued mainly mild in the far West and near the northern border
as far eastward as Lake Superior, yet most of the country had temperatures below normal,
particularly the districts from New Mexico eastward to the south Atlantic coast.

Over the western Lake region and thence southwestward to the southern Plains and in all
sections still farther west the month averaged warmer than pormal, notably in Washington,
Oregon, and Idaho, where almost every day was warmer than normal and in Montana and the
Dakotas, where the excess often reached 10° to 17° per day, with numerous stations finding it
the warmest Webruary of their records. In many portions of the country the comparative
steadiness of the temperature throughout the month was a feature, and was in decided contrast
to the frequent and marked shifting of temperature during January. In the eastern and south-
central districts the month averaged colder than normal, with the ﬁa,rgest departure in northern
portions of New York and New England.

Considering the country as a whole, the month’s precipitation was deficient. However,
much of Florida and the West Gulf States had more than the normal February amount, like-
wise many Atlantic coast districts from the Carolinas to Long Island, and some areas from
Michigan westward to South Dakota and Nebraska, also portions of the extreme Northwest.
There was a marked deficiency over the middle and southern Mountain and Plateau districts,
and especially over Arizona and California.

*'The month’s snowfall was usually above the February average from the central Rockies to
the Great Lakes, and was considerable from the southern Appalachians northeastward to New
England. A very large portion of the country, however, had less snowfall than the average.

MARCH

The average temperatures were below normal over the greater part of the country, the
month being particularly cold over the central and southern portions, many districts from the
middle and southern Plateau region eastward to the Gulf States finding the month the coldest
March of record or very nearly the coldest. Along the northern border, however, from eastern
Montana to New England and southward to the Chesapeake Bay region, the month was warmer
than ‘normal. : o

QOver the greater part of the country from the Mississippi Valley eastward precipitation
was less than is usually received in March, yet was sufficient ¥or most needs. There was a ¢on-
siderable area from Jowa and southern Minnesota southeastward to the upper Ohio Valley and
the southern Middle Atlantic States with amounts somewhst greater than normal, the final
week of the month being especially wet over this area. Nearly all of northern and central Florida
likewise had heavy falls, also northern Mississippi. On the other hand, New England and New
York and much of southern Florida had comparatively little precipitation. ; )

In the Plains and Rocky Mountain regions the month’s precipitation was mainly above
normal, while in northern California and Oregon it was scanty for an early spring month and
there was a large deficiency in the State of Washington. ‘ s

There was a wide distribution of snow during the month, yet few regions where large
amounts are likely to occur did receive as much as their average {Iarch snowfalls, Some un-
usual falls were reported. Parts of Alabama and adjacent States, about the 13th and 14th,
reported snowfalls unprecedented for March in those districts. Likewise an area centering in
western Kansas had monthly totals from 2 to 4 feet, and just before the close of the month
eonsiderable occurred from eastern Nebraska and northeastern Kansas to the upper Lakes. -

APRIL

. The weather’eonditions were not speeially remarkable, but more than half the country had
deficient precipitation, and it is probable that slightly more than half the country had mean
temperatures s little below normal. - o R S

* “Unseasonably cold weather prevailed as the month opened in most central and eastern
distriggsgé but as far eastward as thé central valleys and ‘the Lake region mild weather soon
suec M L B o Lois : N ' 5 S ! Eh SCEA s = ERERTS A

The month averaged within 3° of normal in nedrly every part of the country. California
and Oregon were mostly warmer than normal, especially the interior portions, and the eentral



REVIEW OF WEATHER CONDITIONS, 1924 15

valleys and the Great Plains averaged somewhat warmer than normal in nearly every part.
Praetically everywhere nesr the nort%rern border, and in the Atlantic and Gulf States, save the
Florida Peninsula, there was a slight deficiency, and the Rocky Mountain Region and most of
the Plateau averaged cooler than normal. -

The month was notably drier than normal from central California northward, and from
Tllinois westward and northwestward to the Black Hills region, likewise in portions of Louisiana
and the coast districts of Texas. There was a considerable excess of precipitation over the
ul[‘:per Ohio Valley and almost everywhere to eastward and northeastward, in large 8ortions of
the southern Appalachians and the South Atlantic States, in parts of Arkansas and Oklahoma,
and from Lake l&ichigan northwestward to central North Dakota. In the remaining portions
of the country there was usually a small deficiency.

~ During the first 10 days there were two snowstorms, unusually heavy for the time of occur-
rence, in portions of the Northeast. A few other districts had considerable snowfalls later in
the month, but the elevated portions of the far West received little new snow, except some
parts of the Rocky Mountain area. In the California mountains there was rapid melting of
the small amount that remained from the earlier falls.
. A notable group of tornadoes occurred on the 29th and 30th, extending from Oklahoma and
Louisiana eastward to near the Atlantic coast, with loss of 115 lives and estimated property
damage of more than $4,000,000.

MAY

Marked contrasts in the weather conditions over different parts of the country persisted
Er&ctica;ll all the month. Nearly all the time it was unseasonably cool to eastward of the
ocky Meuntain Divide, and to westward of it unseasonably hot; most western and central
districts suffered from scanty precipitation, while some districts, chiefly east of the Mississippi
River, received far too much rain.

The average temperatures were below normal over almost all portions from the Rocky
Mountaims eastward, with greatest deficiencies over the Ohio and middle and upper Mississippi
Valleys. - From Virginia to Florida the coast districts were close to normal. West of the Con-
tinental Divide the average temperatures were above normal, particularly in Nevada and
interior California, and in Oregon and Washington east of the Cascades, where many stations
found it the hottest May on record.

The rainfall of the eastern half of the country was mostly well distributed, in point of time,
but there were heavy rains during the first fortnight from Pennsylvania and New Jersey south-
ward to eastern North Carolina and westward over the eastern part of the Ohio River basin.
In central and eastern Texas there were considersble rains after the middle of the month, while
(%olgrado m;ld central and southern Wyoming had much precipitation during the last few days
of the month. -

The districts just named had more than their normal rainfall of May, and the amounts
were especially large in Virginia, Maryland, and the eastern part of West Virginia, resulting in
serious floods about the middle of the month. '

JUNE

In the southeastern and south-central portions, and usually in the Southwest and Cali-
fornia, temperatures were above normal week sfter week, the steady heat being a feature along
the Gulf and the lower south ‘Atlantic coasts and in interior Texas, but there was some especi-
ally hot weather about the middle of the month in northern and western Texas and the States

d’ ‘Jtmg,‘ﬁs a-whole, was ‘warmer than normal in the southern and mest western portions, and
had dgpeeially large éeégrtures from interior Texas west to southeastern California. However,
along ‘the coast ‘of ‘Washington and Oregon the month was & trifle cooler than normal. From
Montans and Wyoming eastward and southeastward to the New England and middle Atlantie
coasts ‘the month’ was cooler ‘than terinal, with the greatest deficiency, averaging about 4°,
from Montana toWisdonsin. =0 oo o ¢ o ~

2o edsbward of the Rocky Mountain States there was mainly sufficient precipitation
thotigh i a riimber of éentral and southern districts great differences in amounts oceurred
withan short ‘distensis. ~ New England had much léss rain than normal, but owing to low
emperatures there was little need for more moisture there. Much of Mississippi, Tennessee,
and eentral Kentueky had s deficiency; but here the May rainfall had usually been plentifyl.
More ‘sericus ‘was the shortage over most of Louisiana, and southern Arkansas, nearly all -of

northe mitral snd western Texas, part of Oklahoms, and most of Kansas. - SR
5t Opntderably’ inore v’ than nosmal decarred over southern Pennsylvania and much: of
Maryland, over southern Alabama, and especially from Ohio westward to Iowa, Missouri, and
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the eastern portions of Nebraska and South Dakota. For Iowa the average, 8.10 inches, was
the greatest amount for June in the period of 35 years,during which the state-wide averages
have been computed. \ .
In the Rocky Mountain States and to westward, save in Montana, the rainfall was but &
nall part of the normal, and the scarcity of moisture was almost unjversally felt, especially
in Utai, Nevada, and the southern parts of Idaho and Oregon. In California the June rain-
fall is not expected to be of any moment, but the serious shortage of water was greatly felt as
to irrigation, power uses, and household supplies. In most far Western States forest fires were
numerous and severe.

On the afternoon of June 28 a very destructive tornado visited Fortions of northern Ohio,
being particularly severe in the vicinity of Lorain where heavy loss of life and immense damage
to sroperby resulted. The total number of lives lost over the entire course of the storm was 85,
and estimated damage to property was over $12,000,000, most of both losses occurring in the
city of Lorain. '

JULY

July continued some of the unfavorable weather features that had marked. the months
before it; in the far West, where there had been such a shortage of rain in preceding months
July brought less rain than normal, while in the central and northeastern portions, where cool
weather since early spring had held back crop development, the July temperatures were usually
a little lower than expected, so that backwardness of crops continued.

The month averaged slightly warmer than normal from western Wyoming and porthern
Utah westward .and northwestward, also in the middie Gulf region and a few other districts;
but otherwise it was cooler than normal, and it averaged from 2° to 4° cooler from New York
to North Carolina and thence westward to the middle and northern Plains, R

Among the decidedly reiny periods that affected certain parts of the ¢ may be
mentioned the first week from I‘Jl)orida northward to Pennsylvania, and the middle decade
with the first days of the final decade over most portions of the Missouri and upper Mississippi
Valleys. Over New Mexico and the adjacent districts the rains were chiefly during the second
and fourth weeks. v S

In about five-sixths of the States the rainfall averaged less than normal. There was less
than normal in Colorado and almost everywhere to westward and northwestward, and prac-
ticelly throughout California and western and south-central Arizona. There wes a deficiency
from northwestern Georgia and southwestern Alabama westward to include southern Oklahoma
and nearly all of Texas; a number of stations in Louisians and Texas had no rain whatever
and in Louisiana it was considerably and in Mississippi and Texas slightly the driest July of
record. -The Dakotas had less than normal rainfall eﬁso Indiana and parts of States adjoining,
and a strip from central Virginia to southern New England. ,

On the other hand, much more rain than normal occurred in Florida and in the eastern
portions of the Carolinas, and rather more than normal from north-central Oklahoma to the
northern border of Nebraska and in most of Missouri, also in moest counties of New Mexico,
save the northwestern, and in several nearby counties of Arizona and the northwestern part

of Texas.
AUGUST

_ Asa whole, the month was warmer than normal over much more than half the country, but.
in regard to rainfall, August continued the irregular distribution and the tendency to be:less
thap normal whieh had marked July. _ o R T

To eastward of the Rocky Mountain States there was steadhge heat over most southern
districts, and from Ohie and the Virginias northeastward some of .the hottest weather in recent
years came sbout the 5th to 9th. From the 20th to the close-of the month the weather was
almost wholly warmer than normal, especislly in the Ohio and Jower Missouri Valleys, and during
the final weel in the northeasternmost districts. ; el

Aviglﬁg a8 & whole, was cooler than normal, but by oi,_;l ﬂ asmallmount‘,ﬂvetm )
olf1 the Pacific States, I{T{zﬁmﬁﬁo, Montana, andNIg:ﬂnh mt%ere | mi?mally th}l:m 10 e§
the u Missisaip; alle: o-Lako. on. early gverywhes Se thie mopth aVerag:
wa.rm%?etimnn ,notabfyin Texasand %homa, thence eastward to Seuth Carolins. .

- In _the north-central portions and many Atlantic States:the August rainfall was liberal; s
in the North Pacific States it alightly exceeded the monthly normals, most of it ocourring
after the middle of the month, but it should be noted that the summer normals here are
while this August eame in with an urgent need. of much moisture. . . The month brought ¢
Kansas and southern Missour: considerably morerain than normal. . How mmmdv’g

marked excess included Wisconsin, northern Illinois, southern. Minnesota, most of Tows,.
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upper Michigan with the western part of the lower peninsula. Most of West Virginia and east-
ern Kentucky had a moderate excess of rainfall, likewise many districts along or near the Atlantic
coast from the vicinity of Hatteras northeastward. 2
Practically all the rest of the country had less rain than normal, and nearly all the eotten
region less than two-thirds of normal; the shortage was marked in Mississippi, Louisiana, and
eastern and southern Texas. Likewise the middle Rocky Mountain region and about all the
Platean region, save the northern half of Idaho, received less than half of their normal August

supply.
SEPTEMBER

Hot weather 1;]n'rsvailed over most of the country as the month opened, but cool weather had
already reached the northern Plateau and Rocky Mountain areas, and this soon spread south-
eastward, and the first 10 days were mostly quite cool over the eastern half. However, bi%h
temperatures were the rule over the western (}f till about the 10th, or even till the middle of the
month over most portions west of the Continental Divide. Cool weather continued to prevail
over most of the eastern half, except that the latter part of the middle decade and the opening
days of the final decade were about as warm as normal, or a little warmer, in most of the East
save close to the Atlantic coast. At this time the western half was experiencing a turn to cooler,
the stretch from the Pacific Northwest to the middle Plains having unseasonably low tempera-
tures.  The last-week of September was cool almost everywhere, except in the extreme Southwest,
where it was moderately warm. : :

The month averaged cooler than normal sbout everywhere east of the Divide, and westward
to central Utah and southeastern Idaho; and in the central valleys and southern Lake region it
averaged about 5 ° ecooler than normal, being among the coolest Septembers of record. In much
of the far West and in a few scattered small areas east of the Divide, the month averaged a trifle
warmer than normal. :

- The monthly precipitation was ususlly about three times the normal in Georgin and the
Carolinas, and was above normal practically everywhere east of the 85th meridian, also in por-
tions of the upper Mississippi Valley, eastern Kansas and adjacent areas, western Nebraska,
%l;stingto eastern Wyoming, many parts of Texas, and much of northern Arizona and western

n.

Scanty precipitation was the rule in the middle Gulf region, where the summer months
preceding ‘Kagrbeen unusually dry. Likewise there was comparatively little in eastern Montana,
in the central and western portions of Kansas and Oklahoma, over the Texas Panhandle, and
throughout New Mexieo. - Generally between the Divide and the Cascade-Sierra line there was
but about half the normal, or even less, and in California there was less than the small normal
quantity for September. : ; ~

S SR OCTOBER

.- Qetober was notable for the small temperature variations, particularly from the Mississippi
Valley esstward, where practically no dai.gr change as great as 20° was observed until the last
day of the menth:: - Ce : v C : a
i The whole month averaged cooler than normsl over the SBoutheast and the far Southwest,
but elsewhere warmer, especially from the Dakotas to the upper Lakes. RO ;
v Qetober was. unusus) over practioally all the eastern half of the country, save the
Florids Peninsula. ‘Much of the territory from the eastern Great Plains to the Atlantic coast
had less than -1-inch of pmcigitn:tion, while & wide area from eentral Texas portheastward
o' the Ohio Valley, Great Lakes. region; and Northeastern States had less than one-half inch,
and many localities in this srea had none-or not:mere than & trace. " Over muoch of this ards
it was the driest October for the entire periods of record, ranging up to 100 years or more in
portiony of Now En%l”and -and to 50: years or more locally in' the Great Lakes region nad south-
ward over the Ohio Valley to the west Gulf States. AT TR IS
i I portions-of the lower Lﬁssmslgpi» Valley and esstern ‘Texas- there was practically no
rain;-and as:several months p ing hiad been the driest; or among the'driest of :record, the
drought ‘conditions -a¢ ‘the end of the month were locally the severest of record.  Conditions
only s]ightlzé?pmved preveiled in many- portions of the Ohio Valley, Liake region, and North
Atlantie States, $hough here: the precipitation . of precedifig months had been ‘more: g;m‘etous,
so-that usually the weter sup%ly‘fwtavsfsuﬂieieht for-current needs:: ' Theimonth -was’ unusually:
favorable for forest fires in the Fast end these prevailed to - considerable extent over the
hrgal‘fomheﬁm. EI S S S S S R o L S N L Rt O B e PR
;- Over the distriets from the Dakotas, western Nebraska, and Colorado to the Pacific coast,
precipitation was well distribated through the month and in sufficient quantity to meet present
- nesdss - faot; | at points neat the cosst from northern' Califérninto ' Washington the month
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was decidedly wet, some localities having the greatest precipitation ever known in October,
effectually ending one of the severest droughts ever known in that region. In California par-
ticularly, where drought had persisted for so many months, the water shortage was greatly
relieved and the forest-fire hazard, which had become so acute, was terminated for the season.

NOVEMBER

The month averaged a trifle cooler than normal in southern Florida and a few other dis-
tricts in the eastern half and in the far Northwest. Otherwise the month was warmer than
normal, notably in the west Gulf States and the middle and southern Plains.

During the first 10 days there was important precipitation in the Pacific and the middle
and northern Plateau States, with large amounts from northwestern California northward;
also a few of the central and eastern districts had some, especially the southern Plains, western
Tennessee, and central Michigan. The middle portion of the month brought helpful rains
to the central valleys and about all parts of the 8hio Valley, and to a few eastern and north-
central areas, but severe drought was continuing in most of the Gulf and South Atlantic States.
During the final fortnight there was again important precipitation in the far Northwest, and
much of the eastern half had rain or snow, moderate to locally heavy amounts being received
in Tennessee and South Carolina and to northeastward.

The month brought close to the normal November precipitation in most of Wyoming and
Montana and the States westward to the north Pacific coast. The falls were maodsrately large
and helpful, though nearly everywhere deficient, in a strip from Oklahoma and Arkansas east-
ward and northeastward to the middie and north Atlantic coast, and in mruch of the upper
Lake region. Elsewhere there was a marked shortage, which was particularly serious from
Georgia and northern Florida to Texas and New Mexico. e

ere was moderate snowfall for the season in the Great Lakes area, parts-of the Ohio
Valley, and to northeastward. In the elevated portions of the West the snowfall was about
normal to northward of the 40th parallel of latitude, but to southward’ usually lighter than
normal. , : . ,
DECEMBER

Unlike October and November, both marked by warmth and dryness, December ‘was pre-
dominantly cold, with an(tiple precipitation. A cold wave of great strength reached northern
Montana on the 15th and intense cold soon extended over most of the country, though the
Atlantic and south-central areas were warm till about the 20th -and central and southern Klorida
till after the month ended. The cold weather was especially felt over middle and northern
districts from Nevada and eastern Oregon to the eastern limits of the Ohio aud lake basins.
In Nevada, Oregon, and Wyoming new low-temperature marks for those States were set, and
in some other Western States new December low marks.

The month averaged about 3° warmer than normal in Florids and Georgin and a trifle
above normal in the Middle and East Gulf States and the Carolinas and northward to-Delaware
Bay. Otherwise the month averaged colder than normal, and it averaged from 5° to over 10°
colder over the northwestern lake region, the upper Mississippi Valley and almost throughout
the western half of the country, save in those States which border on. Mexico. ... . .. .

During the first 10 days there was precipitation of great impoertance and- benefit ;over
large areas, notably the Pacific and plateau States and most central and southern districts
between the one hundredth and eightieth meridians. - During the third week there was consider-
able precipitation, much of it snow, inthe plateau States, California, and the middle Rocky
Mountain region, also from eastern Oklahoma northeastward to the lower lake region.. : Lateinthe
month there was widespread, liberal %iecipitation in. the far Northwest-and thenece southward
t,? cﬁntral California and eastward to Montana, also in most south-central and eastern portions
of the country. - SR ead Gwew e e R S plan g Ty e A
. Some unﬁsnally damaging ice storms occurred, the most netable being that of the 17th to
19th from central Oklshoma and eastern Kansas northeastward ower. portions: of Missouri,
Tlinois, and northern Indiana to southern Michigsn: - Over:mouch of Missouri and portions of
Hlinois it was the most damaging storm of that character-ever known. @ oo n 2idnde i

In & few Northeastern States the month’s - raciﬂituﬁiummmnlymbant shadf -to - threes
fourths of the normal, but otherwise abont every State had atleast clese to the normal amouns,
and & large majority of them more. The totals were especially large over the Southeast, save
the Florida Peninsula, in the central valleys and middle plains, and in Uteh and-considerabls
parts of the States adjoining it. S e delE e ettty Sl Sl

Snow fell over an unusually large part of the couniry; especially in Texes and ibterior
California where the fslls reache:i to the southern limits of those States. :-Inthe Recky Mountsin
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and middle plateau regions comparatively large falls occurred in most elevated portions and
usually at the lower levels also, and ﬁortlons of the middle plains had more than ever before
recorded in December. On the other hand, snowfall was light for the regions over the southern
drainage of the Ohio and thence northeastward to New England.

TORNADOES, 1924

The tornadoes of 1924 are individually described in the paragraphs following, the sections,
almost alwags equivalent to States, being taken up in alphabetical order, then the tornadoes
within the State limits in chronological sequence. The Monthly Weather Review printed
accounts of some of them among “ Contributions” or *“ Notes,” while nearly all were mentioned
in the Review’s table, “Severe local storms’’; but the information as to a few came too late
for such mention, while in other cases additional information has led to revision of the classi-
fication of the storm which the table indicated.

During 1924 there were more tornadoes than usual, 130 being counted, as compared with
100 during 1923 and 121 during 1917, the largest total among recent years before. - April
brought the la.rgest number, but every month hag at least one. The numbers by months were:-
January, 1; February, 4; March, 13; April, 28; May, 18; June, 24; July, 14; August, 9; Sep-
tember, 10; October, 1; November, 3; December, 5. There were 18 on April 30, a score not
equaled by any other day of the year.

- There was a marked tendency of tornadoes to oceur in groups and a notable group occurred
near the end of each of four consecutive months, March, April, May, and June.

The March group covered fully 22 hours, from 2 p. m. the 28th to 12:30 p. m. the 29th
(both ninetieth meridian time); the 12 storms struck from northwestern Texas to northwestern
Ohio, and there were 17 deaths and $1,131,800 damage to property.

The April group covered over 36 hours, from 4 a. m. (ninetieth meridian time) of the 29th to
5:30 p. m. (seventy-fifth meridian time) of the 30th; the 22 storms caused losses of 115 lives and
$4,372,300 property, from north-central Oklahoma to southeastern Virginia.

The May group was more confined in both time and space, being comgrised within about 17
hours, from near sunset of the 2€th in Mississippi to early afternoon of the 27th in the eastern
portions of the Carolinas; the 11 tornadoes resulted in losses of 43 lives and 81,087,500 of

roperty.
P pThye June group included only 4 tornadoes in northern Ohio and adjacent northwestern
Penusylvania, embraced within 3 hours on the afternoon and early evening of the 28th, the
deaths numbering 96 and the property losses aggregating $13,050,000. Vast damage from
winds seemingly not tornadoes occurred that day near the tornado paths and for many miles
southward, and especially for hundreds of miles to westward to the vicinity of Omaha, Nebr.

Geographically there was more even distribution of tornadoes than in the average year,
but some portions of the country, as the entire Ohio Valley, had fewer than usual. est of
the-Continental Divide no tornado occurred save one small storm in eastern Washington. Thus
six States wholly west of the Divide reg;rted no 1924 tornadoes, also two of the four which
straddle the Divide; while east of the Mississippi River Michigan, Kentucky, West, Virginia,
Florida, Maine, and seven of the States of small area between Maine and the Potomac River;
that is, 20 States reported no tornadoes in 1924 and 28 reported one or more. Of these 28
States Kansas counted most, 16, while Alabama and Georgia had each more than 10. Neither
the distribution by months nor the distribution by States for a single year should be taken
as the average situation, as experience shows there is decided variation in occurrence from

rear (0 year. ~ .
WThg loss of human lives because of the 1924 tornadoes was 376, far exceeding 109 in 1923,
but not equal to the 498, 508, and 520 in the years 1920, 1917, and 1896, respectively. -Ohio
had most -deaths ameng the States, 91, while South Carolina alone closely approached that
figure, -reporting 78. ere were 57 tornadoes in 22 different States that had fatal conse-
‘quences, 8 number greater than in any other recent year, though 1917 reported 54. :The
largest death toll of one tornado was 85 in Ohio from the chief tornado of June 28, The tor-
nadoes of January, October, and November took no lives, but April took 124 and June.110.

.- The propeérty losses that were reported are probably considerably less than the true losses,
for it ik seldom Lgsible to secure .estimates for all parts of a lonf track, and occasionally no
estimate whatever can be had. . The sum of the amounts reported is $26,120,850, a far larger
figure than the largest previous figure for one year ($15,205,000, in 1920),. et possibly repre-
senting no greater actual amount of property than the $14,448,000 of 1896. . Qhio, with
$12,586,000 ws}moat half of the 1924 total, South. Carelina, though neéxt, having less than
one-fourthssmuch. - . o 0 o o0 L T R S T S S S e
v {Char-5; a8 in preceding years, shows: the tracks-of those storms counted -as ternadoes
the direction of advance being indicated by the arrowhead. When the reports secured did
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not indicate the directien, that which seemed most prebable under the 'weather conditions
prevailing at the time has been marked: In every.case the srrow is necessarily far broader
than the actunl width of the path of damage, drawh to scale; also fn muost cases it has te be
made too long for the true length of path, in order that it may be distinguishable; - There are
not quite 130 arrows on the chart, as instances occurred of two or more tornadoes on the same
day very close together and following parallel paths; these, as the text mentions, are indicated
by a single arrow.
Alabama.—There were apparently 13 tornadees in the State during 1924, & number which
only Kansas, among the other States, exceeded. : T R :
January 10 or 11 three places, lying on a line from near the center of the State-to
Calthoun County, 80 miles northeastward, also Rome, Ga., farther northeast on this line, had
destructive winds, the violence seemingly brief and confined to narrow limits. As it is thought
these winds were not of tornadic character, the two deaths and the property losses are accounted
for in the table of ‘‘ Losses from windstorms other than tornadees,” on ajater page. e
On February 4 a tornade occurred in'southeastern: Alabama in the forenocon and there were
two others in northern Alabams in the affernoon; between the times thers was s tornado in
-southern Indiana and during the prm%ht a violent loeal:wind, probably not a tornsdo,
visited a place in Arkansas. The earlier ado was noted about 9-a. m.-at:Jack, in northern
Coffee annty, whence it moved northeastward about 10 miles to Tarentum, in the south-
eastern part of Pike County. Some buildings were destroyed, but the damage was apparently
small, and no person was even hurt. Abeut 150 miles to the north-northwest, Wyatt, in the
southern part of Walker County, was visited by a tornado at 5 p. nv.; ‘this storm likewise noved
northeastward, with track half a mile wide; several houses were blown awsay or somewhatdam-
aged, but there were no fatalities or serious injuries. - The: third ternado of the day in:Adabama
was nearly 30 miles to southeast of V(Sg':::t, striking:the Rocky Ridge settlement, in southern
Jefferson County, soon after 5 p. m. is storm sdvanced to northesst, but its path was about
a third of a miile in width; three deaths resulted from this tornadoe and damage of $25,000.
ing the notable tornado period at the end-of ‘April many localities .in south-central,
east-central, and southeastern A.lagima were visited, between 2:45 and 7-a. m. of the 30th, and
it is thought there were five distinct tornadoes, of which/all but the earliest caused deaths.
In the middle of this April tomad«ljngariod there had been ynusual intervals of time and
distance, about 8 hours and almost 400 miles, without any torpado activity, after the storm -af
Many, La., when Autaugaville, Autauga County, Ala., was visited at 2:45.a. m.; April 30; the
tornado here moved eastward, two }iulersons were somewhat hurt, and therowas damage of $30,000.
The second, third, fourth, and fifth tornadoees of that early morning moved to notrtheastward.
The places, hours, snd results were as follows: Second, morthern edge-of Chambers County;
between Welsh and Roanoke, 4:30 a. m., one death and property loss of $25,000; third, from
Greenville, Butler County, 4:50 a. m., across northern’ Crenshaw and southern Montgomery
Counties, in both of which there was little or no damnge reported, to near Thompson, in northern
Bullock County, and on to Hannon, in southeastern-Macon ‘County, at6:30(h. m., with eight
lives and property values of $60,000 lost; fourth in Lee Counby, near Auburmn and Opeliks, about
5 8. m., and ﬁ)rob&bly the same storm that was noted later in western: Georgis; with four-deaths
and $10,000 loss in Alabama; fifth, in Pike and-Barbour :Counties; hetween € and:7/d. m;; oné
life and $85,000 worth of property lost: :This fifth storni traveled 17 ailes; but-the speed cah
not be closely estimated from facts wow kdown; but-the third storm; with 'a-73-mile path; is
computed ‘to have advanced about 43 miles per hour: - The second tornado might posaibly be
reckoned a reappearance of the first, but it séems more ressenable to: consider them distinot.
During the tornado period late in May, Alabama again suffered greatly, there being -appar-
ently four distinct tornadoes within the bordets.! ‘At 1145 potn, May: 26, d-house kst of
Elkmont, Limestone County, very closs to-the-norther boundary of thé State, was destroyed
and sight coeupants lost their lives.  The dammigs; amouniting 10785000 was confined to.avery
smdll space, and it is thought this storm was ot the 'same- as:any othier of those reperted thet
ight. _Of five tornadoes which were noted the night of May 36-27 in'the casternmost eounties:of
ississippi, only the: two siorthernmost’ searm o hdve erossed the beundary into Alsbama. A

&

tornado noted near theling between Leo and 1tawareba Oowntiss; Missiyis'th 7 hﬂvs‘hwaen
the same is that which struck a house 20 miles enstward, iny the westem partiof N arion Cdunty,

Alabamy, where &' woman was killed and there was damage of :$2,500, making three deaths from
the single storm. ~ Fully 50 miles to sonthward: of shis neighborhood] 8 stomedo: struck mer
Lathrop, i northern Pickens County, at-an enrly houronthe 27ty ouusing one dedtlrssd sbout
$10:000 rdpertlglbsé: ‘It was probably this'tomade in ahedriier paré:of its course which vasised
one f_mf‘:cyain oxubee County, Miss:; ‘alsbiitis prebabls the dikasters in s mmining village neir
Empire, eastern part of Walker County, and at White Sulphur Springs, 6 milessouthiof ‘Gades
den, Etowah County, should he counted the worltiof the same tornude: - Theserplaces wre prac-
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tically in-lins, the Lathrop-Empive interval and the Empire-White Sul})hm- Springs interval being
each about 60miles. - Near Empire the hour was 2:15 a. m., theloss-of life was 11 and of property
$20,000, and several were hurt; at White Sulphur Springs the time was probably not far from
430, and while ‘no deaths resulted there were many in{;;rhed and considerable property was
daminged. I the visits from Noxubee €ounty, Miss., t6 White Sulphur Springs are counted ag
the-work of pne storm, the advance was 160 miles, in direction to east-northeast, with speed in
the latter portion probably a little less than 30 miles per hour, the path being a quarter-mile
wide at one point.  The deaths were 13, 12 of them in Alabama, a.ndp the reported losses, all in
Alabarma) were $30,000. Many miles to the southward there was a tornado in the eastern part
of Dallas County, covering at least 9 miles from the Kenan place to Burnsville, reaching the
Hitter at 3:40 a. m., May 27.  The damage was $5,000, and.there were two killed. This Burns-
ville tornado is thought distinet from the long-path tornsdo in Mississippi which came eastward
to Brewer, a fow mi%es west-of the Alabama boundary, at 1:15 a. m.; the direction and speed
would have brought it very close to Burnsville at 3:40, yet the interval without report of any
storm is almost exactly 100 miles. :

- ‘About 11 a. ., September 1, a small waterspout was noted for perhaps 10 minutes on the
Black Warrior River, Jefferson County, not far from Birmingham. "It moved northward, up-
stream, and the diameter was estimated as 10 feet. Since it was not seen to reach the banks
this is not counted & tornado; indeed, a whirl of no greater energy over land would almost
certainly not be considered & tornado. ~ :

*: On December 7 there was a tornado in Arkansas, and there were probably two in Ten-
neésgee. “About 8 p. m. there was a short tornado in Alabama, at Bon Air, Talladega County,
which is u little distance northeast of the center-of the State; this advanced northeastward prob-
ably sbout quarter of a mile, and ‘the width of the area of damage was probably about 50
yards; none were injured, but there was property loss of $30,000, chiefly to mill buildings.

:~ Alaska.—No tornadoes reported. - ‘ S :

* Arzone.—No tornadoes reported: : ‘ SR :

- Arkansas—A violent windstormm caused muech damage at Wooster, Faulkner County, on
the night of February 3-4. Though there were three tornadoes in Alabama on February 4
and one in séuthern Indians, yet the probability is that the Wooster storm was not a tornado,
g6 the damage is indieated in the'table on a later page. o ? v

“." A% ‘the time of the great group of tornadoes in' March there was vest wind damage in
Arkansas; but a,p?a‘rentiy no tornado then visited the State, though tornadoes were felt in the
adjoining States of Oklahoma and Missouri. The A¥ril group, however, includes one Arkansas
torpado, which was felt in the northern outskirts of Texarkana, Miller County, in the south-
wekternmost part of the State; this moved nearly half a mile northeastward, with path about
100 yards wide, resulting in ‘one déath and property loss of $25,000." ‘The time was 2:30 1? m.
on the 29th, fully 10 hours later than and nearly 300 miles southesstward of an Oklahoma
tornado: but the Louisisna tomadoes later in the day were much closer to the Arkansas storm
in'hoth time and distance: - 0 0 oute o0
- On May 28, there was ‘a tornado in northwestern Arkansas, Washington County, about
630 p. m.; this'probably moved several miles in all, but the greatest damage wasat Farmington.
This tornado caused one desth and much da‘mnﬁé, probably about $25,000, much other damage
otétirHing in the same county ‘thet evening by heil and hightning.  There were apparently two
tornadoes in eastern Oklahoma about the samie hour|-but it is praetically sure neither was the
ashington County- tornado; the one in Sequoyah County, Okla., caused deaths and damage
bt s few miles west of Fort Smith; Ak, bul the tornado track seemingly ended west of tﬁe
State boundary, * v Ul S e e o

~ On September 19 four well-separated &ﬁl&caa in’ Arkarsas reported violent winds; of these
the sdﬁﬁhégtmostmms tohave hitd 4'small tornado. This was oth%nn" gs, Garland County,
where the storni’ camie soon ‘after 3'p. tn. and moved northesstward with narrow track, causing
dinpe ‘of $TO0/000 or ‘miore, thouph ney ‘person wen even seriously injured. ‘In southeastern
Hissdutl tHete' was's' torindo about three hotursTater, 1« © 7 T et e 8
S5 On' the Witethoon 'of ‘Decethhér 7 - there was & tornado in the northeast part of ‘Woodrult

ey, nibvifig i northbastward; the' track was Tully a mile and a half long and 150 yards
wide, 580 it svéral htises and bariis were destroyed snd much tifmber,
but no estimate of the loss was secured. AT TR

i thrés desthd " Be

tyrnado crossed 8 farm & few miles northeast of
toti’ Comity, in the northeastern part-of the State.
< ghdbin its wreck 10 were killed; there wea damage to
‘and aiitiimobiles, ‘smotinting to about ‘$6/080." The
beén 200 yards ‘wide, and it advanced in an ssstward
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direction. It is rumored that several other funnel-shaped tornado clouds were seen.in that
vicinitzy just before the disaster, but only one arrow is charted and only one tornado is counted.

Florida.—No tornadoes reported. C

Georgia.—There were a%p&rent.ly 11 tornadoes in Geolc?ia during the year, a. number
exceeded by Kansas and Alasbama. On April 14, Camilla, Mitchell County, in southwestern
Georgia, had a violent storm at 9 p. m., resulting in injury of two persons and property loss of
$3,000. While this storm is reckoned a tornado, yet the width of path, 5 miles, when the small
damage is considered, makes this classification doubtful.

All but one of the other tornadoes of the year came on April 30, when there seem to have
been 9, or possibly 10, or almost as many as all other States combined reported of the great
April group. When the hours and the places of oceurrence are considered, there appears con-
siderable departure from such orderly sequence from northwest to southeast as is usually found
on days with numerous tornadoes. }En northern Georgia, Reynolds, Floyd County, was visited
at 8:30 a. 1., the damage being $30,000, and many persons being hurt. (The time was probably
90th meridian; but for places named later is presumed to be 75th unless otherwise specified.)
Well to eastward a tornado moved from Brookton, Hall County, 9 a. m., to Cornelia, Haber-
sham County, 9:35 a. m., 15 miles, causing $51,000 damage.

Somewhat to southward and southeastward of Brookton and Cornelia tornado damage
had occurred muech earlier in the morning. It was probably one tornado which caused one
death and $200,000 damage at Lawrenceville, Gwinnett County, 6 a. m., and $2,000 damage
at Royston, Franklin County, 55 miles to northeastward, about 7 a. m., and then crossed into
South Carolina to reach Anderson at 8 a. m.; the Lawrenceville disaster seems to have been
the earliest tornado work in Georgia that day. Well to southeastward of Royston, about
where a division line between northern and middle Georgia would be drawn, Ficklin, Wilkes
County, was struck by a tornado at 9:30 a. m., one death and $25,000 damage resulting.

In middle Georgia, while the property losses were only about the same as in northern Georgia
vet the losses of life were much greater. Chipley, in the northern part of Harris County,
reports the disaster as coming at 8:30 a. m. (90th), with 10 killed and damage of $40,000; but
Wpa.rm Springs, Meriwethern%ounty, only 9 miles to east-northeastward, reports the visit as
6:15 a. m. (90th), with one fatality and loss of $6,300. If the hour at Chipley is correct, then
the tornado there should be counted distinct from any storm reported at another place; but
the place lies between the localities in Lee County, Ala., visited at 5 a.m., and Warm Springs,
and it seems probable that all these were the work of one storm, with path about 50 miles long,
and with 15 deaths and $56,300 damage in all.

A considerable distance to eastward of Warm Springs, a tornado went through the southern
outskirts of Macon at 9:30 a. m,, resulting in three de‘:t%]s and loss of $200,000. Much farther
to eastward, Sylvania, Screven County, almost on the South Carolina border, was struck at
12:45 p. m., but the damage amounted to but $1,000.

In southern Georgia that day two places had tornado damage, and it seems better to count
the visits as two distinct tornadoes. A;l)bany, Dougherty County, was visited at 7 a. m. (90th),
with damage of only $1,000; but Fitzgerald, Ben Hill County, fully 50 miles to eastward of
Albany, was struck at 10 a. m., and three persons were hurt, while there was damage of $50,000.

T{;e tornado losses of Georgia that day aggregate 16 lives.and i)roperty values of $606,300.
There was some wind damage well outside the tornado tracks, notably at Butler, Taylor County,
southeast of Warm Springs and southwest. of Macon. : o _

The tornadoes of April 30 in Georgia seem to have advanced to east-northeastward, as a
rule, but more nearly to northeastward 1n the northern portion and to eastward in the southern.
There is not much information available as to the length or width of the paths, but the Macon
storm left a track from 15 to 300 yards wide. . R L

On May 24, near Washington, Wilkes County, there was a destructive windstorm, but
this seems not to have been ‘s tornado. . This county is in northeastern Georgia. . . . o

On September 14 to.16, as & vigorous storm center moved northesstward over southern
Georgia, widespread wind damage occurred. . At.one place thers was apparently a true tornado,
Browntown, in the southeastern part of Wayne County, not far from the southeastern corner
of the State, being visited about 10 a. m., September 16. - Nearly every building in.the smsli
community was wrecked, the damage being estimated at $5,000, and one child was killed. . .

Hawari.—No tornadoes reported. e DT T D PR

Idaho.—No tornadoes reported. Gl ety S

Illinots.—There were prabably but three tornadoes during 1924, all shert, and unimportant.
During the period late in March when tornadoes and windstorms were widespread, there
a short tornado in Alton, Madison County, on the Mississippi River just aboye St. Louis.  The
time was March 28, 9:45 p. m.; the storm moved a mile and & half northesstward, with path
sbout half a block wide, causing damage only at intervals.: .One person was hurt and the Joss
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aggregated about $80,000. In the southernmost portion of the State there was great damage by
wind that night, but there seems to have been no tornado thereabouts except on the west side
of the Mississippi River, in the State of Missouri.

On June 5, apparently late in the afternoon, Piatt County, in the east-central portion, was
visited by a tornado which started east of Milmine and moved 6 miles northeastward to beyond
Bement, the track being from 250 to 400 feet wide. The property loss was $5,000. In Peoria
and vicinity, about 3:30 a. m., June 28, there was great wind damage, but probably there was
no real tornado involved.

On November 11, the day two tornadoes occurred in southern Missouri, the nearer about 170
miles to south-southwestward, the northwestern portion of Macoupin County, Ill., had a tornado,
which advanced northeastward a short distance, with path 100 yards wide. One person suffered
injury, while the loss was $1,500.

r;nd?}a,na.—N ear the southwest corner of Indiana a tornado moved northward east of Haub-
stadt, in the southern part of Gibson County, about 3:30 p. m., February 4, a day when Alabama
had three tornadoes. The track was about 200 yards wide and over 3 miles long; but it is pos-
sible that damage at Howell, 15 miles to southward and close to the Ohio River, represents an
earlier appearance of this storm, which probably skipped over the land intervening. The
damage near Haubstadt was $33,000.

In northesastern Indiana is Adams County, on the Ohio boundary; in the southern part of
this county, near Berne, a tornado cloud was seen in the air April 22. It was not seen to reach
the ground and no damage was heard of, and it is not counted or charted as a tornado.

Somewhat southeast of the center of the State, from Bartholomew County northeastward
to Wayne, there was vast wind damage on the morning of June 8, but apparently no real tornado
occurred, so the losses appear in the table on a later page. On July 30, in the afternoon, there
was an unimportant tornado near Aecton, in the southeastern part of Marion County, not far
from the center of the State; but the damage was very slight. .

Jowa.—Early on June 28 there was widespread wind damage in Iowa, and at Alta, Buena
Vista County, in the northwestern part of tﬁe State, also at Des Moines, there were some
indications of tornado action in certain spots. The evidence is considered insufficient, however,
and all wind damage that day in the State ig covered in the table of windstorms not tornadoes.

Three days later, about 11 a. m. to 1 p. m., July 1, at and near Marshalltown, Marshall
County, near the center of the State, a tornado moved 10 miles northeastward, but there was
apparently little damage.

About 5 a. m., August 8, when there was again widespread havoc by wind, a tornado seems
to have crossed Palk County, north of the city of Des Moines, moving 30 miles & little to south-
ward of due east, from Granger, Dallas County, to Colfax, Jasper County. Only at scattered
spots was tornado work plainly evidenced, but it amounted to many thousand dollars, and
one death resulted. On August 22 there was probably a small tornado in the southwestern
part of Kossuth County, which is in the northwestern portion of Iows; this covered a narrow
path over 3 miles long, and two peoPIe were hurt while crops and shocked grain were damaged,
also several outbuildings, the total loss being $7,500; the direction was east-northeast and the
time 6:30 p. m.

:On the afternoon of September 11 there were two tornadoes in the south-central part of the
State, in the adjoining counties of Lucas and Warren. At Lucas, in the former, the time was
5 p. m., and the storm advanced 2 miles northeastward, causing damage of $3,000. About 25
miles to northward and half an hour later, Indianola and Hartford, in Warren County, were
visited by the other storm, which traveled 12 miles to northeastward, resulting in property loss
of $2,500. Neither storm caused any personal injuries, so far as reported.

... On Qctoher 30, probably late in hg:evening, a tornado advaneed 10 miles northeastward
in Black Hawk County, which is northeast of the center of Towa. The path was 100 yards
wide,.and -went near the center of Waterloo, one of the chief cities of the State; so it seems
m)t:ai)le that np person was even reported hurt and that damage was but $75,000.

_ Kansas.—There were seemmgi; 16 -tornadoes during 1924; so that, as 1n 1923, the State
is reckoned :to. have surpassed .every other in the number of tornadoes. On the evenming of
March 3, 8 windstorm, probably a tornado, was noted in Nemahs, one of the most northeastern
counties, moving vortheastward perhaps a dozen miles, destroying or damaging buildings and
wire lines, thouﬂ 10 person was hurt. :

.. The, great March group includes:probably five tornadoes in Kansas, all on March 28.
The entliest was inthe south-central portion, Harper County, from southwest of Crisfield to near
Attica, an advance northeastward of 10 miles, with path 125 yards wide, about 2:30 p. m. The
loss was $8,000, but, as with every tornade in Ksnsas that day, there were no fatalities. About
100 miles, distant, o trifle.north of east from Attica, & tornado formed near Moline, Elk County,
at4:30; andmoved 7 miles northeastwand; with very narrow path (40 feet), causing $800 damage.
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Over 150 miles north-northeastward, in eastern Brown County, or perhaps northwestern Doni-
phan, another unimportant tornado occurred about 5 p. m., moving northeastward about a
mile, with small harm; but the tornado in Holt- County, Mo., about 8 miles northeastward,
was probably this same storm coming down to earth again. About 90 miles to southward,
in Franklin County, east of Pomena, a tornado appeared about 5:30 and moved several miles
northeastward, doing considerable damage. A little northeast of Elk County, what was possibly
a reappearance of the Moline tornado, but more likely a distinct one, occurred at an evening
hour not precisely reported, affecting the northwestern and northern parts of Wilson County
and the central part of Woodson, indicating an advance nearly northward of about 15 miles, the
damage being reported no more definitely than ‘“several thousand dollars.” Elsewhere in
Kansas there was great wind damage that day, notably in Butler County, but tornadoes are
not indicated other than at the ]_}oints already named. '

About 5 p. m., June 7, three localities in southern Brown County, not far from the northeast
corner of the State, saw each a tornado cloud, the motion being eastward. As the points fall
well into an east-west line, the probability is that this was one tornado, striking the ground-at
intervals for short: distances only, the total advance being 8 miles and the total property loss
comparatively small. Two days later the southeastern portion of the State was visited, and
again there was probably but one tornado, striking at intervals, traversing the southern part of

ontgomery County, from Caney eastward to Coffeyville, then crossing Labette Cmmf?' east-
northeastward without touching the earth to strike western Cherokee, at- Hallowell, in all fully
50 miles. The time was 5 p. m. at Coffeyville and 6:30 at Hallowell. At Hallowell the path was
v%rgr li)sirrow, but a man was killed and several were injured; the damage altogether was con-
siderabie. ’

In Crawford, the county next northof Cherokee, & house at Arma was struck about 1 p. m.,
June 20, by a small tornado, which badly damaged it; but no other damage was heard of, so

.the path was presumably very short. On June 24, probably about 5:15 p. m., two small torna-
/ does struck near Wathena, Doniphan County, and moved in a direction to east or a little north of
. east, in narrow paths which were probably about 4 miles apart. = The track of the southerly one
* was apparently short, but the northerly one, after perhaps 5 miles in Kansas, crossed the Missouri
' River, into the outskirts of St. Joseph, Mo., and went on about 20 miles. - In Kansas the two
‘ siﬁorrltxgsd c)aused little damage and it was not reported that anyone was hurt. (Only one arrow is
{ charted. . SRR

The worst day of 1924 for tornado havoe in Kansas was July 13; in faet, the total p:;gﬁerty
loss was very likely the greatest ever wrought by tornadoes in the State'in one day. Al the
tornadoes were within the southern half, and the first, in Ford Cournty, about 4 miles west of
Dodge City, was the only reported tornado of the year in the western: third of Kansas; this one
was small, probably of sﬁort path, and caused oa:ly sbout $500 loss, the time beihg agpare’ntly
about 3:30 p. m. Damage ot $100,000, but no fatalities, were reported as‘the work of the secord
tornado, about 140 miles northeast of the first, in the southwestern part of McPherson County;
the time was 7 p. m., the advance was to southeastward, nearly or guite 10 miles, and the wind
havm:i was spread over a considerable width, but perhaps not all of it should be charged to the
tornado. ) ' o

The third and worst tornado of July 13 maytv’gossibly be regarded as & reappearance of the
second, for continuation of about 50 miles, at the speed and in the direction noted for’ the
second storm, would have brought it to the southwestern part of Butler County, 8 miles from
Augusta, where the track of damage began, extending through the town and'15 milés farther,
the direction of advance being between east and sottheast. The 23 miles were ‘traversed in
about 30 minutes, 8:15 to 8:45 p. m. Great destruction covered a path half a mile widé at
Augusta, but usually very much less. Though many persons were badly injured, there was
only one death, but the property loss was about $2;000,000. ‘A little more than 100 miles from
the end of this storm, in direction slightly north:of ‘due’east, ‘Devon, in the northern patt of
Bourbon County, experienced ‘a tornado at 9:30 p. m.; moving several miles southeastward,
with path 200 feet wide; causing a-few thoussnd dolldrs’ worth-of damaie R

tthe afternoon of September 10 -there was a violent storm, probably asmall ‘toriddo, ju
the outskirts of Marion, in the county of the same name; somewhat east of the center ‘of Kansas.
The path is reported as half & mile wide and 7 miles long; and the property loss as $25,000, but
no lives were lost. : S PR T e e ] e T

Kentucky.—In the:western-end; the western part of MeCracken  County dnd nearby ar
in both Kentucky and Illinois had vast wind demsge the night of March 28429 ‘sofib teport
hinting at a tornado; but prohal:}g’the winds should not bé so-elassified. oo T g

Louisiana.—In the great April group of torngdoes there were two in northwestern Louisiang,
within a few hours of the time of thestorm at Téxarkdna, Ark., which it'not far nerth of ‘the

northwest corper of Louisians.  : Crichton; Red RiveriParish; and Matiy; Babine Purish, were

-
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the places, Many being‘about 40 miles south of Crichton. April 29 was the day, and the Many
storm was about 6:30 p.m., and the Crichton probably about that time. The Many tornado
advanced eastward, with path a few miles long and 450 to 900 yards wide, but the Crichton
track was smaller, 60 yards wide and a half-mile long. The Crichton storm caused a few per-
sonal injuries and destroyed a few houses; the Many storm killed one person, hurt several
others, and damaged property to the amount of $100,000.

Neer the center of the State, in the western part of Avoyelles Parish, about 4 miles east
of Echo, the Little Island section was struck by a tornado about 4 p. m., August 11. This
moved eastward a few miles, with path half & mile wide; a woman was killed, three other persons
were injured, and some houses were blown down. On Aungust 24 there was an intense wind-
storm in St. James Parish; probably this was not a tornado, though nine persons were killed
in the wrecking of a crowded church. The deaths and damage are included in the table of
windstorms on a later page.

Maryland and Delaware.—During June there were exceptionally severe windstorms on two
afternoons. The storm of June 8 was felt chiefly in the portions to southward of a line joining
Baltumore and Washington, alsc in some counties of the ““ Eastern Shore.” Persons st or near
Marshall Hall, Charles County, report the dark storm cloud sweeping eastward across the
Potomac River as resembling a tornado cloud in its shape and its twisting, but this is not con-
sidered sufficient evidence that a part of the storm was tornadic. The storm of the 25th
affected . northeastern Maryland and extreme northern Delaware, notably Wilmington;
“tornado” was used in some descriptions, but is pretty surely inaccurate.

Michigan.—Clouds of tornado form were seen June 20 from Lansing and from Port Huron;
but they were not definitely connected with any of the wind haveoc that day, and it seems better
to reckon the State as having had no tornado reported.

Minnesota.—On June 22, in the afternoon, a tornado of marked violence traversed a long
path in southwestern Minnesota. The start was in southwestern Lincoln County, almost on
the South Dakota line, and the advance was slightly to south of due east, through the southern
edge of Lyori County and the northern edge of Murray, then the northwestern corner of Cotton-
wood, whence the storm turned somewhat to northeast, ending near Lamberton, in southern
Redwood County, fully 55 miles from its start. The width of path varied from a quarter-mile
to a full mile. The loss of life was three and of property $500,000.

.. There was probably a small tornado on July 11, about 6 p. m., at Airlie, Pipestone County,
practically on tﬁe Soutﬂ Dakota line, about 20 miles south of the starting point of the June 22
tornado, As this passed through the village four buildings were wrecked, also there was damage
closeﬁy to the corn crop. , i

. Mississippi—A V'(Sent loes] storm, probably a tornado and the very first of the year 1924,
occurred between 1 and 2 a. m., January 3, in the eastern part of the State, Lauderdale County,
about 4 miles sputh of Meridian. Several buildings were wrecked and one person was hurt.

.. The important May group of tornadoes included several, apparently six, in Mississippi,
two of them continuing into Alabama. Considerably the eatliest tornado in the State at this
time and the only known tornado of the whole year in nortbwestern Mississippi occurred prob-
ably about sundown of the 26th, east of Greenville, near Leland, Washington County; on the
Swain plantation three negroes were killed, sbout a dozen jnjured, and much property was
damaged. During the night of the 26-27th there seem to have been two tornaddes in north-
enstern and central-eastern Mississippi, but the hours are not definitely known; the more north-
ern struck near Evergreen, Itawamba County, or possibly the locality was near by, in eastern
I@eCounAtf;, and two people were killed hers, this being probably the storm felt in Marion
Cow;tgr, .» about 20 miles to eastward;. about 70 miles o southward of Evergreen there was
fm ably a-tornado near Shuqualak in quubee County, one death resulting, the storm being
elt later, a few miles northeastward, in Pickens County, Ala.

..., More. definite information is 8t hand. as to the southeastern part of the State, where numer-
ous Jocalities are reported as having been struck; most of these can be located by an atlas, and
it;.apems probable. there  were three tornadoes here, advancing to east-northeastward. The

rthﬁm one of the three apparently was not felt west.of Bay Springs, Jasper County, but went
50.miles .from there.to the Increase-Devoe vommunity, in southeastern Lauderdale County;
the time at this latter point was 12:40 a. m., May 27, s0 it probably hit Bay Springs before mid-
night. .. At Increase.the width of track was 150 to 200 yards, and the damage about $10,000;

arently but two deaths oceurred in the entire path of this storm,. The reports from northern
%ﬁ County (Summit and Johnston Station), in southwaestern Mississippi, in conmection with
thoge from éollma, Covington County, Sandersville, Jones County, and Brewer, Clarke County,
indigate the.next tornado, advancing 120 miles; this started, it seems probable, earlier than any
aado tonorthward, save that near Greenville, and was probably at Summit. before 11 p. m.

of tho 26th, at Collins 11:30, and at Brewer 1:15 8, m.of the 27th, the latter two reperts indicating
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a speed of about 34 miles per hour. At Brewer the property loss was about $15,000 ahd seven
ersons were killed, while careful checking of the reports from the points visited earkier indicates
gut three other fatalities.

The tornado farthest to the southeast is indicated by reports from Moselle, Ovett, and
Union Church, all in the southern part of Jones County, and Waynesboro, Wayne County;
the two fatalities at the last-named place are apparently all the deaths that resulted from this
storm, the path of which was about 40 miles long.

In all, 20 deaths resulted from the group otg tornadoes in Mississippi, which were probably
comprised within a time period of 10 hours; there is no doubt that the most northwestern was
the first to strike, and the sequence to southeastward was probubly quite regular. The aggregate
property loss within the State was estimated at $1,000,000, but the details of how this was dis-
tributed between the storms and among the counties concerned are not known.

On December 4, about 9 p. m., Bay Springs, Jasper County, was struck by a violent wind-
storm, probably a tornado. Two persons were hurt and there was damage to the amount of
$10,000.

Missouri—The pirreat March group brought three storms classed as tornadocs in the State
and another was barely outside its borders. e earliest was in the northwestern portion, Holt
County, a little north of Oregon; this moved northeastward about 4 miles, with path a fourth of
a mile wide, and the damage to buildings, orchards, wire lines, and livestock was $4,000. The
time was about 5:30 p.m. on the 28th. This storm was presumably the same as the tornado in
Brown or Doniphan Bounty, Kans., the storm being counted as having a total path of 13 miles,
but not reaching the ground all the time; there were no fatalities and all the damage of moment
was in Missouri. Alton, I, close to the eastern part of St. Charles County, Mo., reports a
tornado at 9:45 that evening, but this storm seems not to have affected Missouri. ell to
southward, in southeastern Missouri, there were probably two tornadoes moving northeastward,
the northern in Bollinger and Cape Girardeau Counties, with one death resulting, and the other
in Stoddard, New Madrid, Scott, and Mississippi Counties, fully 30 miles in all, with seven
fatalities; the combined damage was $200,000, and the time probably between 10 and 11:30
p. m. of the 28th, though one report indicates it as 2 a. m. of tﬁe 29th. In the western part of
the ’gtate, 1ixorthwast:ern Johnson County, a severe storm, but probably not & ternado, occurred
on the 29th. ’

A storm of narrow and probably short path, on June 17 at an unreported hour, affected parts
of Saline and Howard Counties, which lie somewhat to northwest of the center of the State
and are separated by the Missouri River;this was probably a tornado;its advance was north-
eagtward, and the damage was $2,000. One week later a tornado from Kansas traversed part
of northwestern Missouri; this crossed the Missouri River about 5:25 p. m., June 24, and passed
about two miles north of the heart of St. Joseph, continuing in direction slightly north of due
east through northern Buchanan County into the southwestern part of Dekalb, near Clarksdale,
the path being sbout 100 yards wide where the chief damage occurred. Most of the 25-mile
course of this storm was in Missouri, where occurred the severe injuries which three persons’
suffered and practically all of the property loss of $65,000. - There wus probably a tornado during
the next night in northeastern Knox County or southeastern Scotland, about 130 miles to east-
northeast from Clarksdale, in which two persons were killed. '

On September 19, about 6 p. m., there was apparently & tornado in Reynelds and Iron Coun-
ties, in southeastern Missouri, which advanced northeastward for many miles; but only at
times reached the ground, when it marked & path a few hundred yards wide. Hot Springs, Ark.,
had a tornado that day, three hours earlier. The Missouri storm was felt chiefly at or near
Ellington and Annapohs, and most of the $30,000 damage was at the latter. It was preciég}iy
in the district this storm visited that the terrible, long-path tornado of March 18, 1925, started.

On November 11, the day a tornado occurred in west-central Illinois, there were two in
southern Missouri at hours not reported, neither being very destructive. At Seymour, in the
southeastern part of Webster Counti, the path was 4 miles long and 100 yards wide, but mainly
only the tree tops were affected, though ome house was destroyed; the damage was $2,000.
The other tornado, 65 miles away, in direction slightly south of due east; p to-noritheasts
ward north of Birch Tree, Shannon County, its path being 2 miles long and the property lossg
but $1,000. B ES e B ES

Moniana.—There were two tornadoes on June 15, the earlier at 10:30 8. m., in the southwest-
ern part of Fergus County, near the center of the State. - This storm ‘probably advanved to
portheast or north, but how far it went is not reported; the path of great destruction was 100
yards wide, and the property loss was about $4,000. - About 110 miles to northwest of the first-
tornado’s track, the second struck at 2:30 p. m., in the northwestern part of Cascade County;
this advanced to northeastward or eastward and covered at least 5 miles, the ‘width of "path
suffering marked wind damage varying, but probably averaging sbout 120 yards; seven people
were hurt and the property damage was $25,000.
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There were two tornadoes during July. About 2:45 p.m. of the 17th a tornado formed
in the central part of Blaine County and traveled 5 miles northeastward, with path from 100 to
500 feet wide. The aggregate damage was about $20,000, but it is not reported that any person
was even injured. At an unreported hour of the 18th a tornado occurred in the southeastern

ortion of Montana, to west or northwest of Broadus, Powder River County; this was probably
in contact with the ground for only 2 or 3 miles, with track 200 yards wide, the advance being
to east or a little to north of east. The damage was small, probably about $500.

Late in the afternoon of August 17, about 6 o’clock, there was an unimportant tornado in the
southeasternmost portion of the State, in Carter County. At the first notice there were visible
five separate funnel-shaped clouds, but soon only the largest remained, advancing in direction
somewhat to south of east, on the whole, but turning considerably as it went. About 20 miles
were covered from start to finish, the marked destruction being confined to a width of about 50

ards. Aside from the sage brush the power of the wind seems to have reached but two cheap
guildings, so the real ({)roperty loss was trifling. (This is counted but one tornado and only a
single arrow is charted.) ’

Nebraska.—There were five tornadoes reported during 1924, all in the northern half of the
State and none of marked importance. The first was in the north-central part of the State,
about 6 p. m., June 11, moving 4 miles eastward in the northwestern part of Brown County,
with path 450 ﬁards wide, and wrecking several buildings. Far to the eastward, on June 14,
about 9 p. m., the second covered a narrow path about 2 miles long, starting near Wayne, Wayne
County, and traveling northeastward; again several buildings were damaged, also many trees
were uprooted.

On July 16, several miles to southward of the scene of the June 11 tornado, a tornado passed
east of Purdum, Blaine County, heading northeastward, at about 6 p. m. A house and other
buildings were wrecked and some cattle were killed. At 12:20 a. m., July 21, there was & tornado
near Norfolk, Madison County, in northeastern Nebraska. This storm came from the south-
west, and its ){)ath was about 2 miles long and 200 feet wide; there was damage, not large in the
aggregate, to buildings; trees, and wire lines.

'%he'ﬁnal tornado of the year in Nebraska was in the northwestern part, affecting the
eastern portion of Sheridan County and the western of Cherry. It formed near Hinchley at
9:30 p. m., August 7, and moved southeastward about 25 miles, the width of path varying from
40 rods to 2 miles. There was considerable property loss, of which no estimate was secured,
and one life was lost.

Nevada.—No tornadoes reported.

New England.—On July 17 there were severe storms in most parts of New England, but
usually lightning and heavy downpours were the chief features, tﬁough hail and high winds
were felt in many scattered places. Northeastern Massachusetts and southeastern New
Hempshire had the greatest damage, and there is one report of a funnel-shaped cloud being
seen at Manchester, N. H., but this seems unlikely. There was probably but one tornado,
confined to a stretch of about 18 miles in the northern part of Worcester County, Mass., from
Templeton to & little east of Fitchburg, and in this stretch felt only at intervals. The width
of path varied from 50 feet to fully three-fourths of a mile, and the advance was to eastward,
or a trifle north of east; the time was soon after 11 a. m., 75th meridian time. Two lives were lost
and the damage egated about $750,000. ,

" New Jersey.—No tornadoes reported.

New Mexico.—No tornadoes reported.

New York.—On August 20, about 6 p. m., a small tornado visited Conklin Center and
Kirkwood, in Broome County, in the south-central portion of the State. The path was 100
rods wide, but the length is not known, nor is the direction of advance or the speed. One person
was badly hurt, and the damage, including five buildings destroyed and several cattle killed,
was about $150,000.

- The small waterspout in New York Harbor, the afternoon of September 5, did not reach
land and is not counted among the tornadoes. ‘

- North Carolina.—The great April group of tornadoes includes two in North Carolina, on
the 30th. The earlier was a little east of the center of the State, being in Chatham County,
north ‘of Pittsboro, at 12:30 p. m.; it moved northeastward about 2 miles, with track 100 to 300
yards wide, and cdused four deati)s and property loss of $20,000.  The ather was more than
100 miles to eastward, starting 5 miles to the southwest of Robersonville, Martin County,
about 2:30 p. m. (The point of starting was probably in Pitt County.) This storm traveled
15 miles northeastward, with path 100 to 300 yards wide, and destroyed or damaged 80 dwell-
ings, the total damage i)emg 200,000, and 40 persons being hurt, so that it is surprising there
was but one fatality. R i P o
“"'The great May group of tornadoes included two in South Carolina, the more northern
ending near Smithboro, not far from the North Carolins line, early in the afternoon'of the
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27th. At about this time (12:30 p. m.) there was an intense windstorm near Rowland, Robeson
County, N. C., approximately 20 miles from Smithboro; this left a track of damage 2 miles
long and averaging 200 yards wide, and buildings, livestock, and timber suffered, to the extent
of $5,000. While no funnel-shaped cloud was reported, the storm probably was a tornado.

North Dakota.—A large part of the State experienced violent winds on June 18, and a belt
extending eastward from the Montana,line in and near Golden Valley County had particularly
strong winds. It is believed there were two tornadoes in. this southwestern part of the State,
advancing to eastward; one of these, a little after 4 p. m., passed through parts of Eland and
Dickinson, 5 miles apart in Stark County, and it probably started at least 15 miles west of Eland,
near Belfield. Two deaths resulted and the property loss in the tornado path (not countin
havoe of hail, of heavy rain, or of wind outside the path) was about $300,000. The other patﬁ
was about 20 miles to northward, in Dunn County; the meager reports indicate that four persons
were killed and that many buildings were wrecked.

Ohio.—In Defiance, one of the northwesternmost counties, a short distance east of the
town of Defiance, there was a tornado about 12:30 p. m., March 29. Considerable damage
was reported, but nearly all of it to one garage, and one man was killed. This was the last to
oceur of the reported tornadoes of the great March group. .

In the southwestern part of Seneca County, in the northern portion of the State, there was
& windstorm, presumably a tornado, on May 3, apparently d the afternoon. Buildings,
orchards, and wire lines were destroyed or badly damaged, the total property loss being $5,000.

Much the most important storms of the June group of tornadoes were in Ohio, ami the
aggregate property damage by tornadoes on June 28 reached a figure probably never before
attained within one State on a single day. It is judged, from the information now at hand,
that there were three distinct tornadoes in Ohio, all in the northern portion. The most west-
ern probably formed later than the chief tornado, and well to the southwestward of it; this
western one started west of Vickery, in the northeastern portion of Sandusky County, about
4:45 p. m., and moved almost exactly east, passing south of Castalia, Erie County, and pos-
sibly ending there. It seems probable, however, that this storm is to be counted the same as
the storm at Huron and Berlin Heights, and if so, the track was 25 miles long, of width from
50 feet to half a mile, generally increasing as the storm progressed, and two lives were lost with
about $450,000 worth of property. . ‘ .

The chief tornado seems to have formed over the waler, a short distance northwest of
Sandusky, Erie County, and to have advanced first southeastward into the northern portion
of the city, then eastward over the small bay and the Cedar Point peninsula out over the main
lake. In the city the time was 4:35 p. m. or a little later, the track was a quarter-mile wide, and
damage was about $1,000,000, whilg eight deaths resulted. Over Lake Erie the cloud form
was seen by many and a few saw a waterspout; the storm did not again reach land till almost
at Lorain.~ As the time at Lorain, 27 miles from Sandusky, was about 5:09 p. m., the speed
of advance between the cities was about 48 miles per hour, the direction being almost precisely
east. The path of destruction in Lorain narrowed eastward, being 4,000 feet wide at first,
but becoming only about 500 where it left the city; 73 deaths and property loss of $11,000,000
were the results in Lorain. The tornade swept the ground at intervals through the northeastern
part of Lorain County to West Dover, just at the western edge of Cuyahioga County; east
of Lorain it is reported there were four fatalities, but the damage was probably not large. The
entire path of the Sandusky-Lorain tornado thus extended 38 miles, with 85 deaths and over
$12,000,000 damage. 4 N ;

The third tornado, unlike the western one, was remote from the chief tornado-path, start-
ing near Geauga Lake, Geauga County, 30 miles east-southeast of West Daver, and movin,
20 miles slightly soutk of east to near Southington, Trumbull County, nearly all the path
being in Portage County, where the three deaths occurred.  The hour was about 6 p. m,,
the width of the path was about one-third of a mile, and the damage was fully $100,000, =

Oklahoma.—In the great March group of tornadoes there were probably two in Okla-
homa. On the 28th, about 2 p. m., there was much wind havoc in the southern part of Tillman
which is one of the southwestern counties; the reports from Oklshoma points indicate that
one tornado occurred, also persons at Vernon, Tex., consider that the tornado which struck
that place continued northeastward into this part of Oklahoma; the damage in Oklahoma
was about $25,000. In the two States the path was probably fully 10 miles, and loss of prop-
erty was about $28,000. The later Oklahoma tornado :started‘apé)arenﬂy\,a little more than
100 miles to northeast, near Noble, Cleveland County, sbout 3:30 p. m. and traveled north-
eastward through Shawnee, Pottawatomie County, fo Prague, Lincoln, County, close to 50
miles; the track was from 100 to 300 yards wide, damage was $800,000 at Shawnee apd. fully
$11,000 elsewhere, and eight persons were killed at or near Shawnee. Elsgﬁm'e in_the State
some of the severe winds reported as occurring that. day or. the.following night may have been
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tornadoes, especially in Kay, one of the north-central counties, but with only the information
availale it seems better not to reckon them as tornadoes.
. .On April 25 there were probably two tornadoes. It is reported a violent storm occurred
in the morning in the southeastern part of Creek County or perhaps in the northwestern part
of Okmulgee; this was likely a tornado, with very narrow path about a mile long, as far as
known; in the wrecking of a house three persons were killed and several injured, but no other
damage 1s mentioned. In the afternoon the southeastern portion of the State, about 130 miles
to south-southeast of the scene of the morning storm, had} one tornado, or possibly two, strik-
ing near Hugo, Choctaw County, and in a wooded section south of Smithville, McCurtain
County, the latter section being about 60 miles northeast of Hugo. The hour at Hugo was
3:30,tvgldth of path 200 yards, and damage $15,000; in McCurtain only slight damage was
reported.
. Four days later the north-central portion of the State had destructive winds. At Cov-
mgton, Garfield County, 3 a. m., April 29, the storm probably was not a tornado, but somewhat
to eastward, Signet, Payne County, an hour later was visited by a tornado, and there was much
havoc there and in the oil field to northeastward, in all about $200,000 loss and one fatality;
the path is reported as 100 yards wide, but the length is not stated. This was the earliest
tornado of the great April group.

In the late afternoon and early cvening of May 28 several places in the eastern portion
reported tornado visits, but it is probable there were only two tornadoes, with rather long
paths, moving to the east-northeast. It was 5:30 p. m. when the storm hit Wetumka, in the
northern part of Hughes County, where the path was from 400 to 550 feet wide; there were
seven fatalities and property loss of $140,000. Fully 40 miles away there was some damage
at Checotah, McIntosh County. Then at Warner, in the southeastern part of Muskogee
County, 55 miles from Wetumka, the tornado visit was at 6:15 or 6:30, with path a mile wide;
two were killed and the damage was $50,000. Fully 20 miles southeast of Warner, in Haskell
County, 3 miles south of Stigler, there was a tornado visit at 7 p. m., which is counted the
earliest report of the second tornado; the track was 300 yards wide, several people were injured,
and the loss was $6,000. Cowlington, in the northwestern corner of Le Flore County, was
next struck, with one fatality and damage of $25,000; then Gans, Muldrow, and neighborhoods
to within 3 or 4 miles of the Arkansas border, in Sequoyah County, making a path almost 40
miles long, At Muldrow the storm came about 7:30, with path 150 yards wide and three were
killed, while the damage was $35,000. In all, the Stigler-Muldrow tornado caused loss of
four lives and Nproperty worth $66,000.

Oregon.—No tornadoes reported.

- Pennsylvania.—There were several local storms of unusual severity during June and July,
but only a few of them seem to have been tornadoes. More likely than most others was the
storm at Venango, Crawford County, about 11 p. m., June 20, when there was a fairly well
marked path 800 yards wide, but probably short, for damage was but $7,000. This is in the
northwestern part of the State. In the south-central part, Adams County, west of Gettys-
burg, had & narrower-path storm, but more destructive ($50,000), on June 25; the width was
one-fourth to one-half mile. It is thought these two storms were tornadoes, but many details,
as direction and length, are unknown.

On June 28, when northern Ohio was hit so hard by tornadoes, Crawford County, which
adjoins Ohio, suffered vastly more than on the 20th. There probably was a tornado at Geneva
and Meadville, moving about 6 miles northeastward and resulting in six deaths and damage
of $500,000; this was in the evening, probably about 7. The several deaths and vast wind

. damage thet evening in fully a dozen counties of western Pennsylvania apparently included
no other tornadoes.

On July 23, about 6:30 p. m., the vicinity of Hamburg, near the north corner of Berks
County, which is in eastern Pennsylvania, was visited by what was probably a tornado, with
path balf a mile wide. Other details of the path were not secured, but the damage consisted
of several buildings and three acres of orchard wrecked.

Porto Rico.—No tornadoes reported. )

+ . South Carolina,—The two most destructive tornadoes of the great April group occurred
in South Carolina, though one came from its starting point in northern Georgia. It was sbout
7:30 &. m., April 30, when this storm crossed the Savannah River into Anderson County, whence
it continued east-northeast about 100 miles, through Greenville, Laurens, Spartanburg, Union,
and Cherokee Counties, into western York, where 1t ended about 11 a. m., near Hickory Grove.
The spead was not far from 30 miles an hour, but in Georgia perhaps faster. The path was
from 100 to 1,300 yards wide. In South Carolina the fatalities were nine, all at Anderson,
and the property loss was about $2,000,000, about three-fourths of it at Anderson. Including
the Georgia portion with the South Carolins, the storm shows a length of track of 175 miles,

66043-—28t——3 °
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damage of $2,202,000, and 10 deaths., The somewhat later southern storm was far worse in
the matter of lives lost, 67, in five different counties, Richland reporting 24 and Sumter 20;
but the property loss was less, being estimated as closely $1,000,000. This tornado started in
the northern part of Aiken County, about 11 a.m., and went about 135 miles east-north-
sastward to Pamplico, Florence County, about 3 p. m., traversing Lexington, Richland, Sumter,
Lee, and Darlington, with track 100 to 1,400 yards wide. '%‘here is a possibility that the
main tornado ended near Lamar, Darlington County, and that the points, considerably south
of its general course, which report havoc in Florence County, represent one or two distinct
tornadoes of shorter path.

About 7:15 p. m., May 11, Mayesville, in the northern part of Sumter County, experi-
enced a tornado whose path was short and only 100 feet wide, the damage being $5,000.

The great May group of tornadoes brought two in South Carolina, but they were of far
less importance than the tornadoes of April 30. The western one of May 27, starting near
Eureka, Aiken County, probably about 10 or 10:30 a. m., moved over 50 miles almost due east
to near 5t. Matthews, Calhoun County, early in the afternoon, passing through the northern
part of Orangeburg County, where there was considerable damage near Woodford; the width
of path varied from 30 yards to 800, the total property loss was $22,000, and two persons were
hurt. Approximately 60 miles to northeastward of St. Matthews, the other tornado of the
day started near Florence, Florence County, early in the afternoon, and went slightly north
of east, about 30 miles to Smithboro, on the northern edge of Marion County, the track being
from 100 to 300 yards wide. Three people were injured and there was damage of $18,000.

Somewhat to northeast of the center of the State, in Lee County, near Elliott, & tornado
struck about 8 p. m., June 23, resulting in loss of two lives and property values in buildings and
crops to the amount of $10,000. Details concerning the path were not reported.

South Dakota.—About 4 a. m., June 12, there was proba.%ly a tornado in Codington County,
wrecking barns and damaging wire lines to westward and southward of Watertown, in the
eastern part of the State. This probubly moved to eastward or to south of eastward. This
storm occurred about 180 miles to northeastward of a tornado in Brown County, Nebr., about
10 hours earlier.

During the late afternoon and early evening of June 14 intense windstorms affected a
large part of South Dakota, especially a belt from about the center of the State toward the
east-southeast to where Minnesota, Iows, and South Dakota come together. Several people
lost their lives and the property loss reached into the millions, a vast number of barns, wind-
mills, and other structures being wrecked. However, it is believed there was no tornado in-
volved, and the losses are placed in the table relating to windstorms not tornadoes, on a later

age.
peg Two Minnesota tornadoes, June 22 and July 11, respectively, affected localities extremely
close to the South Dakota line, but the adjacent portions of South Dakota (Brookings and
Moody Counties, respectively) apparently were not touched. Likewise a Montana tornado,
August 17, came to almost the exact corner of that State, but is not known to have crossed
into Butte County, South Dakota.

Tennessee ——(;n December 7, the day when the last known tornadoes of 1924 in the country
occurred, there were several violent windstorms in Tennessee, snd it is thought two were tor-
nadoes. The earlier was,in the north-central portion, passing eastward a few miles north of
Gallatin, Sumner County, about 9:30 &, m., resulting in mnjuried to several people and property
d e of $25,000. The other was in the western part of the State, crossing the southeast por-
tion of Gibson County about 3 p. m., causing the cﬁaath of one person and injuries to a number.
From this county it is about 130 miles west-southwestward to Woodruff County, Ark., where a
tornado struck that afternoon, and about 220 miles southeastward to Talladega County, Ala.,
where another struck at 8 that evening.

Texas.—In the great March ‘%roup of tornadoes there seem to have been two in Texas,
occurring on the 28th, Vernon, Wilbarger County, in the northwestern portion and near the
Red River, was visited a little before 2 p. m.; the storm traveling northeastward and going on
into Oklahoma. In Texas the path was fully 7 miles long, four persons were hurt, and the dam-
age was $3,000. About 130 miles to east,osoutheastwa.r%, Whitesboro, in Grayson, another of
the Red River counties, was struck at 6 p. m., the storm demolishing a warehouse, blowing down
fences and trees, and causing injuries to & child. ' '

* On April 3, at an hour not reported, there was a small tornado near Halsell, Clay County, in
the north-central portion of the State; several outbuildings were blown down, but no other de-
tails were learned. Possibly this should be considered an early appearance of the important
tornado to southeastward. That tornado apparently started about 75 miles from Hals&, near
Justin, in the southwestern part of Denton Iéountyl,1 about 3 p. m.,kApril 3, and traveled 85

miles somewhat to south of east through parts of Collin, Dallas, Rockwell, and Kaufman Coun-
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ties to near Edgewood, Van Zandt County, where it was last noted about 7 p. m., so the speed of
advance was about 21 miles per hour. The width of path in Denton and Dallas Counties, where
the havoc was greatest, was from 20 to 100 'yards; one person was killed and the damage, the loss
from accompanying hail not being counted, was $40,000.

The violent windstorm at Granbury, Hood County, the evening of April 22, probably was
not a tornado. But the southern part of Travis County, to south of the center of Texas, on the
morning of the 26th, about 5, had & vigorous tornado advancing northeastward, with path 4
miles long and 50 yards wide, with loss of 5 lives and $25,000 worth of property.

The tornado in the outskirts of Texarkana, April 29, was apparently confined to the Arkansas
side of the State boundary.

Between 1 and 2 a.m., May 10, Corpus Christi was visited by a terrific hailstorm accompanied
by severe wind, some information indicating that the wind took the form of a tornado; but the
probability is that this was not a tornado. But on the 20th, about 5:30 p. m., Kaufman County,
m the northesstern portion of the State, was stricken by wind and hail and in this case there
almost surely was a tornado, starting two miles east of {{aufma,n at 5:30 p. m., and advancing
seven miles southeastward, with path 50 yards wide. Two persons were injured, and the
damage to buildings, livestock, and crops was about $50,000, though possibly hail damage is
included in this ficure. Not far to the west and southwest of Kaufman, Red Oak, Ellis County,
and Hubbard, Hill County, had destructive local winds during the forenoon of May 26, the dam-
age, particularly at Hubbard, suggesting a tornado, but the storms are not so counted, since the
information secured is not conclusive.

Press dispatches indicate a probable tornado on July 16 and a destructive local windstorm,
probably not a tornado, on July 27.  The former occurred in west-central Texas, in the southern
part of Lynn County, late on the 16th; a house was wrecked, one man being killed and three
others of the family injured. The latter storm was at Lampasas, about 4 p. m., and there was
considerable damage to buildings, fences, and trees.

Utak.—No tornadoes reported.

Virginia.—The last two tornadoes of the great April group occurred in southeastern Vir-
ginia about the same hour, 5:30 p. m. of the 30th. The more important moved about 10 miles
northeastward in Amelia County, starting southwest of Maplewood, in which community the
damage was greatest and one man was fatally hurt. The width of path varied from 100 to 300
yards and the total property loss was $30,000. About 50 miles to the south-southeast of Maple-
wood the other tornado cut a narrow path, only 40 yards wide, in Greensville County, near
Pleasantshade. The direction was northeastward, but presumably the storm did not go far;
but by destroying one building it caused about 1,000 damage.

gn June 8, in the afternoon, there were severe winds in parts of northern Virginia, some
reports from Fairfax County points near Mount Vernon su%gesting that & tornado cloud was
involved; but the probability is that no tornado occurred, though several deaths resulted and
there was much damage. On the night of July 15 eastern Appomattox County had great wind
damage to trees and one building, one account claiming there was a tornado; but the evidence is
judged inadequate. . )

Virgin Islands.—No tornadoes reported. The severe tropicel hurricane, near the end of
August, is mentioned in _the following text, ‘Losses from windstorms.”

Washington.—The Fort George Wright army post, located 2 miles northwest of Spokane,
Spokane County, in the east-central portion of the State, had a damaging whirlwind which
should probably be considered a small tornado. The time was 3:30 p. m., May 20, and the
whirl moved southeastward at least half a mile, leaving a track about 10 yards wide. « Nobody
wag seriously hurt, but the damage, chiefly to buildings, was about $250.

West Virginia.—No tornadoes reported. :

Wisconsin.—Racine County, almost at the southeast corner of the State, was the scene
of great wind damage on June 20. 'The information is hard to analyze, but there was at least
one tornado and possibly there were several. From the center of the county east-northeastward
about 20 miles tﬁere was marked damage in a strip from 300 yards to fully 2 miles wide, the
storm setting in about 7:30 a. m.; 12 persons were lnjured and the property loss was $500,000.
(This is counted as one tornado and one arrow is charted.) : .

. On August 7, aboui 6:30 p. m., & tornado started near Osseo, Trempealeau County, in
west-central. Wisconsin, and went 27 miles southeast, to Black River Falls, Jackson County,
with path 1,000 feet to a mile wide; there were four fatalities and the damage reached $200,000.
The same evening, at 7 p. m., & tornado started slmost 50 miles to north—n_orthwest of Osseo,
in the southeasternmost township of Barron County, and moved about 15 miles southeastward,
mainly in Chippewa County, the track being about 330 yards wide; three deaths resulted and
the property loss was §100,000. . o . .

One of the most disastrous days for tornadoes in the history of Wisconsin was September
21, when surely two occurred and probsbly four. The most northwestern went from near
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Chetek, Barron County, in direction to northward of northeast, through Rusk, Sawyer, and
Ba&rﬁeld Counties, to near Marengo, in Ashland County, about 90 miles, where the track
ended when still about 15 miles from Lake Superior. This started about 2 p. m. The path
was from 200 feet to more than half a mile in width, the deaths were 10, and the sum of the
county estimates of damage was $250,000. At a point in Sawyer County eyewitnesses are
sure there were two distinct tornado clouds. There probably was a short-path tornado at
Minocqua, Oneida County, 60 miles southeast of where the northwestern tornado ended;
this was at 4 p. m., and there was damage, of an amount not reported. The worst tornado
started 50 milgs southeast of Chetek, near Augusta, Eau Claire County, and advenced 120
miles between 2:20 and 4:30 p. m., so the speed was almost 60 miles per hour; the direction
taken was to eastward of nortgeas , s0 that the two long tracks separate considerably, the route
of the Eau Claire County storm traversing Clark, Marathon, Taylor, and Lincoln Counties,
to near Three Liakes, Oneida County. The width of track was about as for the northwestern
storm; the fatalities were 26, Clark County having the largest number, 14; and the sum of
the county estimates of loss is $564,000. Antigo, Langlade County, about 25 miles southeast
of the track of this longest storm, apparently had a short-path tornado this afternoon, with
damage of $4,000.

yoming.—No tornadoes reported.

&

HAIL, 1924

Charts 6 and 7 indicate the localities in which injurious hsail occurred during the period
from April to September, inclusive. The information was obtained mainly from the records
and special reports of regular and cooperative stations of the bureau. Two grades are indi-
cated, Chart 6 showing the places where there was moderately heavy hail, causing only slight
damage, while Chart 7 shows where heavy or especially destructive hail occurred. Falls of
hail too light to cause damage were noted at hundreds, if not thousands of stations, and no effort
has been made to chart such falls. Hailstorms are often decidedly local, and in their occurrence
from year to year show much irregularity; therefore the distribution that appears on the charts
should not be construed as the usual condition. During 1924 there probably were fewer
hailstorms than usual in the Gulf States and to northward about as far as the Ohio River.
The facilities for securing hail information are greater in certain States than in others, and the
zeal and care of the observers and reporters show marked differences. The greater the facili-
ties and the more accurate the observers are, the more numerous are likely to be the dots repre-
senting hailstorms; so in certain States, as Iowa, a larger number of dots is likely to represent
many reports as compared with neighboring States, instead of many hailstorms.

n two cases destructive hailstorms were accurately reported over paths of such length

that it is fitting to represent them on Chart 7 by lines rather tga.n by dots. In the northeastern

art of Montana a long-path hailstorm occurred on July 17, and there was another in eastern

orth Dakota on August 4. If fuller information were at hand some of the series of charted

dots would probably be connected into lines; that is, the dots would be found to be scattered
reports of long-path storms.

Hail during the first three and the last three months of the year is not included on the
charts, as crop mjury is then well-nigh impossible. A few considerable falls of hail did occur
in these months, as in parts of northwestern and southeastern Iowa on November 11.

As in 1922 and 1923 there was no hail of consequence in 1924 anywhere in Alagka, Porto
Rico, or ¢he Virgin Islands. In Hawaii, however, though there had been none to cause appre-
ciable harm during either of the two preceding years, yet 1924 brought one fall of moderately
heavy hail, causing some damage; this occurred on October 16, at Pepeekeo in South Hilo
District, on the eastern coast of the island of Hawaii.

LOSSES FROM WINDSTORMS, 1924

For the ninth successive year statistics have been collected, chiefly through the field-service
officials of the bureau, as to property damage and loss of life due to windstorms that are con-
sidered not to have been tornadoes. The results appear in the table following, the amounts
stated being merely estimates of the damage; and often it was not feasible to secure even rough
estimates, so symbols appear instead, yet in most cases these symbols stand for comparatively
small losses. Deaths and fire losses resulting from lightning are not shown in the table, even
though high winds occurred at the time; and when rain or hail or both come with the severe
wind and aid it in causing damage, an effort is made to estimate the share of the damage dueto
wind. As with tornadoes and severe hailstorms, most of the individusl windstorms whose
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results are indicated in the table have been mentioned in the chronological lists presented in
the issues of the Monthly Weather Review. ‘

The deaths enumerated are slightly fewer than the average number appearing in the like
tables of preceding years, though not as few as the smallest number for any year. The losses,
however, are greater than the annual average. The smallness of life losses is chiefly due to the
absence of serious results from the several hurricanes of tropical origin.

The 78 deaths indicated in the table occurred in 19 States and the Virgin Islands, Louisiana
leading with 14. The manner in which these oceurred is unknown in 20 cases; of the other 58,
5 came about when the wind caused foundering or stranding of large craft, 12 by upsetting of
small craft, 6 by contact with live wires blown down, 20 when buildings were wrecked by wind,
wind, and 4 by falling of structures other than buildings. Trees uprooted or broken by wind
killed 4 and trec branches 2 more; and, finally, 1 boy was killed when blown from a high load
and 4 lost their lives when automobiles or other vehicles were upset on the highways, wholly
or chiefly by wind.

Among the months June was considerably the most disastrous in the matter of deaths from
windstorms not tornadoes, the total being 32, while August, with 16 stood next. February,
April, October, and November reported no such fatalities, while the numbers during the other
six months were: January, 6; March, 1; May, 12; July, 8; September, 2; December, 1.

No less than five hurricanes from the region of the West Indies were of importance in their
results to the States or to the islands of the United States. There were two late in August, the
earlier being of small consequence to the lands covered by the table until it reached the vicinity
of southeastern New England, on the 26th. The later hurricane, three days afterward was
central close to the Virgin Islands, and there was great damage, with some loss of life, all the
deaths on islands of the United States oceurring on St. John. The property loss was chiefly
on St. Thomas, but the smaller St. John was closer to the storm center. The two September
hurricanes were felt chiefly in central and northern Florida, but to some extent in Georgia and
o few other States. The October hurriecane confined its serious havoc to the southern part of
Florida. In Florida no death was heard of that seems due chiefly to the winds of the hurri-
canes, and only one in any other part of the continental United States.

Among other notable widespread windstorms, the earliest of 1924 was late in March, at
the time of the great March group of tornadoes. Large parts of Arkapsas, a portion of northern
Louisiana, also western Kentucky and southern Illinois experienced great losses from the far-
reaching, sustained high winds at this time.

The month of June brought four periods of large windstorms losses over considerable areas.
On the 8th two separate areas were chiefly affected, east-central Indiana and southeastern
Maryland. On the 14th South Dakota was the State to suffer most, the central and eastern
portions being particularly stricken. The 25th saw much damage in northern Delaware and
the adjacent parts of Maryland, New Jersey, and Pennsylvania. Finally, the 28th, the day
of the mnportant Ohio tornadocs, brought wind havoc to eastern Nebraska, much of Iowa and
Illinois, and considerable portions of Ohio and western Pennsylvania, away from the tornado
tracks.

The last months of the year are often comparatively free from damaging windstorms, but
there was much damage on December 7 of 1924 in Arkansas and Tennessee, apart from the
tornado paths. .

The navigation of the Great Lakes during the 1924 season involved an unusual number of

-marked losses, but it is not clear from information now at hand that severe winds were a con-
siderable factor in this matter.
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Losses from windstorms, other than tornadoes, by months and sectfons, 1924

[Figures, except in last column, indicate dollars]

|
Bection Jan. Feb.tt Mar. Apr. ‘ May June July Aug. Sept. Oct. | Nov.} Dec Year Tives

New Mexico. J S, JORPRROR Y (3 T P
New York.__.....
North Carolina..._{-..... - 4@
North Dakota_. !
Ohio_.__.._

South Carolina._
South Dakota_.__ :
T -- Mm@
4] 13,000 215,000

571 s SRERSRIIS BUUIIINS IR S, - - Q) :
Virginia... )
Virgin Islan

t Loss not estimated occurred.
* Loss not readily estimated in addition to amount of loss stated.
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Annual summary, climalological data, Canadian stations, 1924

[Data furnished by the Canadian Meteorological Berviee]

35

Pressure, inches

"Temperature, degrees Fahrenheit

f
|
i
i

Precipitation, inches

Stati Station, ISea} D xfff
ation {ed“%d reduced | ture | mum+
%o (temean| from | Gl
hours hours mum
Fogo, Newfoundland...._._.|._._.. N U 39.
Port aux Basques, New-
foundland_ . ____________ | ____ il __|..._._ 39.7
Sydney, Nova Scotia.__..__ 29. 95/ 30. 00{4-0. 06 42. &
Halifax, Nova Scotia_______ 29. 82, 29. 93/ —0.04] 44.4
Yarmouth, Nova Scotia.__ _ 29. 83; 29. 90{—0. 08, 43.3
St. John, New Brunswick. . | _.___ .. ___J _.____ 40,
Charlottetown, Prince Ed-
ward Island. ____________ 29, 85 29. 89|—0. 05, 41.8
Chatham, New Brunswick.._| 20, 81/ 29. 84]—0. 10 38.8
Harrington Harbor, Quebee. | _____|._____{ . ___..___
Anticosti (SW. Point), Que-
bee. e 36.
Father Point, Quebee.___.__ 29. 88| 29.90/—0.03] 32.5
Quebec, Quebec____.___.___ 29. 63] 29, 96|—0. 02| 39.3
Montreal, Quebee. ... __.___ 29. 75 29.96|—0. 03] 42.0
Doucet, Quebec ______________________________ 29. 0
Ottawa, Ontario.___________ 29. 71} 29. 98/—0. 02, 42.0
Kingston, Ontario._._.._._._ 29. 68 30. 00/—0. 01| 43.2
Toronto, Ontario_.._.______ 29. 59| 30.01j—0.01] 44.6
Southampton, Ontario._____ 29. 27| ___|._____ 41. 4
Parry Sound, Ontario...____: 29. 28} 29, 98— 0. 02| 39.9
Cochrane, Ontario. ___ ... . oo __f-ee.. 31.2
White River, Ontario.._____ 28 62! 29.97/—0. 01} 30.1
Port Arthur, Ontario. .. __._ 1 29,28 30.00, 0.00] 35. 3
Winnipeg, Manitoba.___._._ 29. 17| 30. 02/+0. 02; 35.2
Minnedosa, Manitoba. _.___ 28. 16] 30. 02|+0.02] 32.7
The Pas, Manitoba____ ... |- ..o ____foooo_ 29. 6
Qu'Appelle, Saskatchewan___| 27. 70 29. 99/+0.01] 35.1
Moose Jaw, Saskatehewan.__ | _____{. ... .l .. .. 37. 4
Swift Current, Saskatchewan | 27. 41! 29, 97] 0.00; 38.1
Medicine Hat, Alberta______ 27. 64| 20.92/—0.04] 43.0
Calgary, Alberta_____..__.__ 26. 39; 30. 00/4-0. 07| 39.2
Banff, Alberta_____________ 25. 36| 20. 99/-+0.06; 35. 5
Prince Albert, Saskatchewan.| 28. 43| 30. 03)+0. 05| 34.1
Battleford, Saskatchewan.__| 28. 23! 30. 00/4-0. 03] 36. 0
Edmonton, Alberta_______._ 27.64] 20, 95+0.02| 36.6
Kamloops, British Columbia_| 28. 75/ 30. 06|4-0. 13| 47. 7|
Vancouver, British Columbia’____._|..____l.___._ 50. 1
Victoria, British Columbia___| 29. 81} 30. 07/4-0. 07| 49.7
Barkerville, British Colum-
bis . oo 25. 62| 29. 95/+0. 05/ 35.1
Eatevan Point, British Co- !
F1T0¢01 337 RN RRPDPUOUPN MRS INPIRU UM 48. 2
Prince Rupert, British Co-
fumbia. .ov e 46. 2
Atlin, British Columbia_. __|___._ |- .| ... 3L 6
Dawson, Yukon___ . . o lo oo 22. 5
Prospect Point, Bermuda____| 29. 94{ 30. 10/+0. 01} 69, 61

1

Depar- M | M 3 Depar-
fure ot ; min High- | Low- | porqy | fure ot
norma) | UM ;mum normal fall
3......145.333.3 82 04320 .. 201. 9
______ 45.1 34.4 71, 0 49.30______ |180.1
F1.3 50.9 34.4 88 —10 4570 —4 58124 5
+1.6 53.4 354 01 —10 47.56] —9. 47| 56. 4
+0.1] 50. 41 36.3 78] —6 39.56—10.77, 710
Lol 48.4) 33.7, 83 —10/ 39.08_______ 92.8
+0.8 487 34.6) 84 —15 18 50 —23. 12] 84.8
+0.1 49.2 28.4/ 91 —28 312910, 00112, 0
____________ 26,7 66 —20 14.64_______| 53.8
8. 40.8 30.9 72 —14 29.87_______ 84. 1
—2.3 40.3 24.8 82 —22 34 61 +1.62 98 9
+1.1] 46.8 318 87 —26 44 82 13 201139, 1
+0.5 49.6| 34. 4 86| —23 4661 5. 62114 7
______ 41.3 17.6. 86/ —56. 38.32| ______1141.0
F1'4 52,1 31.9 00 —28 34.20 41 60103 3
+0.1 50.4 35.9 81 —23 32.81 0.00 35.0
40,4 53.0 36.3 90 —6| 33.75 -+0.03 76.5
—1.0, 40.3 33 6 86 —11) 38 16 3 951330
—0.3 49.3 30.5 90| —30| 38.75 ---0. 48183 5
______ 41.3 21,2 88 —42 20.64.______| 540
—2.0 43.3/ 17.0 86 —57 2210, —2.69 73.9
+0.9 435 27.1 89 —30 2212 —2.64) 23.7
+2.1 449 25.5 91 —31 18 81 —2 17 35.2
+1.1 42,90 225 89 —35 19.96 +3.51] 88. 6
______ 41.0 183 Ol —40 13.49_______| 39.6
+1.8 459 24.2 89 —34 16.45 +0.37 74.8
______ 48,4/ 26.5 95 —36 12.86_______| 36,0
106 49.6 26.6 92 —36| 16,73 1126 33. 4
+92.7/ 547 314 103 —38 9.88 —3. 02 44 8
120 52.7 258 92 —45 24.20 19 42 08 7
+0.8 47.3 23.7 03 —54 20.83 —1.08 77.8
13,6 45.5/ 227 03 —43 1367 —1.24 31 9
+3.3048.2/ 240 96 —41 10,38 —3.55 34 5
+1.0/ 47.6) 25.5 08 —45 18.77| +2 94 67.9
4+0.6 579 37.6, 101 —21 13.49 +1.86 58.0
______ 57.20 43.0 90 8 52.52__.____| 125
171557 43.8 92 12 27.68—10.46 0.7
—1.1 43.8/ 26.5 78 —32 41.03 -7.47203 9
______ 53.0043.5 74 20102 0 .. 10
| i
______ 52.8/ 39.6 80, 5/105.08______. 23.8
_____ 38.9/ 24.3 80 —44] 1172 .. .1 43.3
T 32.0 13 1. 84 —54 12 17| . 522
“01) 749 644 90 50 5666 —5.25 0.0
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LIST OF OBSERVING STATIONS

The following table contains the geographic coordinates of the several stations whose
summaries are published in Part III, the adopted height of the barometer cistern ahove mean
sea level and of other instruments above ground, the difference between local mean and seventy-
fifth meridian time, and the date on which observations began. The standard of time used by
the Weather Bureau in all of its synchronous work is that of the seventy-fifth meridian (eastern
time), which standard is always understood unless otherwise expressed.

The elevations of the barometers are those adopted January 1, 1900, except at stations
established since that date. They are the results of precise levels, and are known as the “station
elevations.”

Changes in the elevations of other instruments during 1924 are shown by the figures imme-
diately below, and the dates of such changes are given under appropriate heading.

The significance of the bold-face letter or letters following the name of station is as follows:

P =continuous records of pressure (on Decem- | V =continucus records of wind (velocity only)

ber 31, 1924); (on December 31, 1924);
T =continuous records of temperature (on | R =continuous records of rainfall (on Decem-

December 31, 1924); ber 31, 1924);
W =continuous records of wind (direction and | S =continuous records of sunshine (on Decem-

velocity) (on December 31, 1924); ber 31, 1924).

. Summary of stations in operation during the year
Taking two observations daily (all elements) . . _ . 172
Taking one observation daily (all elements) o . ., 32
Taking two observations daily (temperature, rain, wind, and weather)_._ . __ . ______________. ... 41
Taking one observation daily (temperature, rain, wind, and weather) . ____________________________ 27
Taking one observation daily (special meteorological and cotton) . . . __ . L. Ll.... 1
Taking one observation daily (special meteorological and river)_ . ______________________ e 1
Taking one observation daily (special meteorological and storm warning) . _ . ____._________.___...__ 4
Taking one observation daily (cotbon) .- _ el 83
Taking one observation daily {cotton and cattle) .. . 12
Taking one observation daily (sugar and riee) . - o s 5
Taking one observation daily (cotton and river) . _ ..ol 30
Taking one observation daily (cotton and rainfally _____________ . . _____. 41
Taking one observation daily (river) . .. .. e 507
Taking one observation daily (rainfall) - _ . o el 291
Taking one observation daily (sugar and riceandriver)____..______________ .. . _____ . 3
Taking one observation daily (corn and wheat) . _ __ .. Ll 135
Taking one observation daily (corn and wheat and river) __ . ____ ...
Taking one observation daily (corn and wheat and rainfall) . __ ... ________ 36
Taking one observation daily (corn and wheat and fruit) .. ______ _____ . . ______ .. . 1
Taking one observation daily (cranberry) . _ . e 11
Taking one observation daily (fruit) - . . eeeeeeoaeoen 13
Taking one observation daily (fruit and river)_ o .. 1
Taking one observation daily (fruit and eotton)___ ..l 2
Taking one observation daily (cattle)...___ e e e o e e 38
Taking one observation daily {cattle and rainfall) ____ ... S 11
Taking one observation daily {tobacco)______ . ______ .. 5
Taking one observation daily (alfalfa and cattle) . . . oLl 1
SpowWlall _ e e m e cme e mmmmmmmmmm e 112
Snowfall and evaporation _ . ..o oo e 2
Vessel . . oo e e e 208
Storm warning . _ e 147
Total paid stations . 1, 986
Cooperative stations (Bbout) . _ e 1 4, 500
Grand total_ . . e e 8, 486

1 Fxclusive of the observers of the cattle, cotton, sugar and rice, and corn and wheat regions, who generally act as cooperstive observers during
the period when not employed as special observers.
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TasLe L—Latitude, longitude, elevation, etc., of Weather Bureau stations

{ i Local Elevation Dec. 31, 1924 ’
‘ mgig'iaan 1 ! Dates of changes
Stations LatitudeiLougimde r:;lsg::gr Barom- g}gg;’: _E:;g nx}(l)lg]-_ Obsg‘l;g!txlons 21 Blevaltégf quring
than 75th Bboeg:r sea agt:\l;a above a*t!)%a:a
‘ meridian ground ground ground
° ’ [ © ‘lh m Feet Feel | Feet | Feel
Abilene, PTWRB_ ____ 32237 9940,1398.|1,738| 10 3 | 521 Sept. 14, 1885 |
l\]bany, PTWRS. ____ 42 39 | 73 45 05 F. 97 { 102 | 100 { 115 | Dec. 22, 1873 |
Alpens, PTWRS_ _____ 45 05 . 83 30| 348, 609 | 13 41 02! Sept. 10, 1872
Amarillo PTWRS_.__1 3513101 50! 1 478S.| 3,676 | 10 3| 49| Jan. 1, 1892
Anniston, PTWRS_ ... 33 39 | 85 50 43 S. 741 9 3¢ 571 Oct. 16, 1905
Apslachicola, PT W R 8_! 29 45 84 58 40 S. 36 42 32 49 | July 21, 1913
Agheville, PT WRS_.__ 35 36 82 32 30 8.1 2,255 70 61 84 | Aug. 22,1902
Atlanta, PTWRS ___ 33 45 84 23 38 8.1 1,174 | 180 | 182 | 216 | Sept. 25, 1878
= Atlantic City, PTWRS_| 39 22 74 25 02 F. 52 37 33 | 172 | Dec. 10, 1873
Augusta, PT WR S____i 33 28 81 54 28 8. 182 62 54 77 | Nov. 2, 1870
Baker, PTWRS______|1 44 46 | 117 50 | 2 51 S.| 3, 471 48 40 53 | July 9, 1889
Baltimore, P T W RS 3917 7637 06 8. 123 1 100 { 90 | 113 | Jan. 1, 1871
Bentonville, PTWRS1._ 36 22 | 94 121 17 8. 1,303 | 11 3| 44 { Mar. 16, 1906
Binghamton, PTWRS.| 42 06 | 75 55 04 8. 871 | 10 3] 84 Oct. 1,1896
Rirmingham, PTWR S_| 33 32 86 50 47 S. 700 11 3 48 | Sept. 14, 1895
Bismarck, PT WR 8. _; 46 47 1 100 38 | 1 43 8. l 1, 674 8 3 57 | Sept. 15, 1874
Block Island, PTWRS_ 41 10| 71 36 14 F. | 26 | 11 31 46| Sept. 1, 1880
Boise, PTWRS ______ $ 43 87 1 116 13 | 2 45 8. j 2,739 78| 72| 86| July 1, 1877
Boston, PTWRSB.____. 42 21} 71 04 16 F. 125 ] 115 | 154 | 188 | Nov. 1,1870
Broken Arrow, PTWRS, 36 02| 9549 |1 238, 765 1 11 41 56| May 12, 1918
Brownsville, PTWRS_| 26 00 97 26 | 1 30 8. 57! 53| 45| 61| Nov. 18, 1875
Buffalo, PTWRS_____ 42 53 | 78 53 16 8. 767 | 247 | 238 | 280 | Nov. 1, 1870
Burlington, PTWRS__| 44 29 | 73 12 07 F. 404 | 11 3| 48 | Mar. 29, 1906
Cairo, PTWRS.______ 37 00| 89 10 7 8. 358 | 87| 80| 93] June 1,1871
Canton, PTWRS ____ 144361 7510 01 8. 448 | 10| 4} 61| July 1,1906 |
Cape Henry, PTWRB_ 36 56 | 76 00 04 8. 18 8 3| 54| Dec. 15,1873 -
Cape May, TW_________ 38 56 | 74 51 01 F, 17 13 31 49| July 16, 1897
Charles City, PTWRS_: 43 04 | 92 38 | 1118.|1,015| 10 4| 49| Nov. 1,1904
Charleston, PT WR B8__| 32 47 | 79 56 20 8. 48 ¢ 11| 76! 92| Jan. 5, 1871
Charlotte, PTWRS___{ 35 13 | 80 51 238.] 779| 55! 47| 62| Oct. 6, 1878
Chattanooga, PTWRS_ 35 04 | 85 14 41 8. 762 | 189 | 167 | 213 | Sept. 12, 1875
Cheyenne, PTWRS.__| 41 08 | 104 48 | 1 5985.| 6,088 | 84| 75 101 | Nov. 1, 1870
Chicago, PTWRS__...| 41 53 | 87 37 50 8. 823 | 140 1 133 | 810 .. _..do_.... ..
Chieago University, ;

PTWRB../41 47! 8735, 508. 673 71 311381 ]| Jan. 1,1916
Cincinnati, PTWRS8__ 30 06 | 84 30; 388. 628 | 11 3! 51| Nov. 1 1870
Cleveland, PT W R 5. a1 30| 81 42 27 8. 762 | 190 | 165 | 201 __.__. do_..__..
Columbxa, Mo., |

PTWRS. 3857 92201098 784 | 11 3| 84 Aug 21, 1889
Columbia, 8. C.,

PTWRS...3400!| 8 03 248. 351! 411 32| 57 June 5, 1887
Columbus, PTWRS__ 30 58] 8300 328 824 | 179 | 171 | 222 \ July 1, 1878
Concord, PTWRBSB____| 43 12 71 32 14 F.; 288 70 62 79 | Nov. 1,1902
Concordia, PTWRS._: 3935 | 97 41 | 1318.]1,302| 50| 42| 58 \ May 1, 1885
Corpus Chnstx, ; ‘

PTWRS._ 2749 ] 9725 1308, 201 11} 63 73 TFeb. 1,1887
Dallas, PTWERS. __ [ 32 46| 96 47 | 1 278, 512 1 109 | 92 | 117 | Oct. 15,1913
Davenport, PT W R 8./ 41 30! 90 38 1038, 606 | 71, 64 79 May 24, 1871
Dayton, PTWRS_ __ __ 139 46 | 8410 378 809 | 137 | 132 | 173 | July 10, 1911
Del Rio, PTWRBSB____/ 2020 100 53 | 1 44 8. 944 1 64| 56! 71 | Nov. 9 1905
Denver, PTWRB____ 3945 1056 00 | 2 00-8.! 5,292 ; 106 | 98 | 113 | Nov, 19, 1871
Des Moines, PTWRS_ 41 35 93371 148, 861 | 84| 76| 97 | July 29,1877
Detroit, PTWRS_____ 42 20 | 83 03 32 8. 730 | 218 | 214 | 258 | Nov. 1, 1870
Devils Lake, PTWRS_! 48 07 98 52 | 1 358.; 1,478} 11 47 44| Dec. 1,1904
Dodge City, PTWRB_ 374510000 | 1 408.! 2,500 | 11 3| 51 | Sept. 15, 1874
Drexel, PTWRSB______ 14120 9616 ' 1 258.11,299| 10 31 54 June 1 1915
Dubuque, PTWRB. .| 4230 9044 1038 700 | 811 76| 96 | July 2, 1873
Due West, PT WR B__| 34 21 | 82 22 29 8. 711 10 4| 55| Oct. 12,1920
Duluth, PTWRS____. 46 47 1 92 06 | 1 08 8.! 1,133 5 3| 47 | Nov. 1, 1870
Eastport, PTWRS _.[4454 6659 32F. 76 | 67 62 85| Apr. 1,1873
Elkins, PTWERS. _____ 38 53 | 79 49 198.11,947| 89| 52| 67 Jnn. 1, 1809
Enendale, TWRS__.[4559 9834|1348,/ 1,457 10 3 56 8, 1917
ElPaso PTWRS____| 31 47| 106 30 | 2 068, 3,762 | 110 | 102 | 133 i})r. 1, 1878
Erie, PTWERS_ _____._ 42 07 | 80 05 20 8. 714 | 130 | 122 | 166 ay 25 1873

! Bummary for this station does not appear in Part IIIL



LIST OF OBSERVING STATIONS

39

TaBLe 1.—Latitude, longitude, elevation, efc., of Weather Bureau stations—Continued

Elevation Dec. 31, 1024

Local
e Dates of
Stations Latitude | Longitude | fasteror | g0 3‘1}332 Rain £“&'~ Obsgrvatmns in :Iee:a%iégl?i‘?xﬁgg
Slower ter oter | gag0 | "ot eean 184
than 75th | gy S20, | above | BDOVE ET,
meridian ground ground ground
@ ’ ° Yol ke m. Feet Feet | Feet | Feel
Escanaba, PT WR 8___| 45 48 87 056 48 S. 612 54 44 60 | May 24, 1871
Eureka,. PTWRS_ ___. 40 48 | 124 11 | 3 17 8. 62 73 65 89 | Jan. 1, 1887
Evansville, PTW R 8. 37 58 87 33 50 8. 431 1 139 | 135 | 175 | Dec. 1, 1897
Flagstaff, PT W 8*!____} 35 12 | 111 37 | 2 26 8. | 6, 907 10 3 59 | Sept. 9, 1898
Fort Smith, PT W R 8_| 35 22 94 24 )1 18 8. 457 79 72 94 | Apr. 13, 1879
Fort Wayne, PTWR S_| 41 05 85 10 41 S. 856 1 113 | 107 | 124 | June 1, 1911
Fort Worth, PT W R 8_| 32 43 97 151 1 20 8. 670 | 106 51 | 114 | Sept. 1, 1898
Fresno, PTWRS._____. 36 43 | 119 49 | 2 59 8. 327 89 82 98 | Aug. 18, 1887
Galveston, PT W R 8__| 20 18 94 50 | 1 19 8. 54 | 106 98 | 114 | Apr. 19, 1871
Grand Haven, PTWRS | 43 05 86 13 45 8 632 54 49 89 | May 24, 1871
Grand Junctinn,
PTWRS.. 3904|108 342 148.| 4,602 60 52 68 | Jan. 1, 1899
Grand Rapids,
PTWRS..| 42 58 85 40 43 8 707 70 70 87 i+ July 1,1903
Green Bay, PTWRB_. 44 31 | 8800 528 617|100 101 {144 Sept- 1, 1886 }Mar. 3, 1924
Greenville, PTWR 8__ 34 50 82 24 308.1 1,039 | 113 | 102 | 122 | Oct. 6,1917
Groesbeck, PTWR 8__| 31 30 96 28 | 1 26 S 461 11 3 56 | July 2, 1918
Hannibal, P T 91 201058 534 74 68 | 109 | Apr. 16, 1892
Harrisburg, P 76 52 07 8 374 94 42 | 104 | July 1, 1888
Hartford, P T 72 40 09 F 159 | 122 1 116 | 140 | Oct. 7, 1904
Hatteras, P T 7540 | 038 11] 11| 41 50| Dec. 1,1880
Havre, PT W 109 40 1 2 19 8. | 2, 505 11 4 44 | May 16, 1892
Helena, PT W 112 04 | 2 28 8. | 4, 110 87 80 | 112 | Apr. 1,1880
Honoluly, P T 157 52 | 5 31 8. 38 86 68 | 100 | Sept. 1, 1904
Houghton, P T 88 34 54 S, 668 62 57 99 | Aug. 26, 1900
Houston, P T 0524 1228, 138 | 111 | 104 | 121 | Sept. 16, 1909
Huron, P T W 98 14/ 133S.01,306] 50| 53 74| July 1,188l
Independence, 118 12 | 2 53 8. 3, 957 5 4 25 | Dec. 1, 1894
Indianapolis, P 86 10 45 8. 822 | 194 | 188 | 230 | Feb. 10, 1871
Iola, PT WR | 95 25 |1 228. 984 11 3 50 | Aug. 20, 1905
Ithaca, PT W 76 29 06 S. 836 5 4100 Oct. 1, 1899
Jacksonville, P 81 39 27 8. 43 | 209 | 198 | 245 | Sept. 11, 1871
Juneau, PT W 134 24 | 3 58 S. 80 11 4 54 | Jan. 5, 1917
Kalispell, P T 114 25 | 2 38 8. 2,073 48 40 56 | May 3, 1899
Kansas City, P 94 37 {1 18 8. 963 | 161 | 141 | 181 | Apr. 21 1873
Keokuk, P T w 91 26 | 1 06 8. 614 64 56 78 | July 15, 1871
Key West, PT 81 48 27 8. 22 10 3 64 | Nov. 1, 1870
Knoxville, T 83 58 36 S. 996 | 102 96 ! 111 | Jan. 20, 1871
La Crosse, P T 91 15| 1 058. 714 11 3 48 | Oct. 15 1872
Lander, PT W 108 45 | 2 15 8. | 5,372 60 54 68 | Aug 1, 1891
Lansing, P T W 84 26| 388S. 878 i1 3 62 | May 1, 1810
Lewiston, PTWR S__. 117 02 | 2 48 8. 757 40 32 48 | Oct. 1, 1900
Lexington, PT W R B__| 38 02 84 33 38 8. 989 | 193 | 187 | 230 | Oct. 11,1872
Lincoln, PTWRS.___. 40 49 96 45 ] 1278.11,189 11 4| 84 | Aug. 8, 1894
Little Rock, PT W R 8_| 34 45 92 16 | 1 08 S. 357 ;136 ; 129 | 144 | Aug. 21, 1873
Los Angeles, PTWRS. 3403118 15| 2 53 8. 338 | 159 | 151 § 191 | July 1, 1879
Louisville, P T W R 6. 38 15 | 8545 | 438.| 525 {210 214/ 230 Sept. 11 1871 |1 june 29, 1924
Ludington, PT W R B__| 43 57 86 27 46 S 637 60 | 53 66 | Sept. 12, 1912
Lynchburg, P T WR 8.1 37 25 79 09 17 8 681 | 153 | 146 | 188 | May 24, 1871
acon, PTWRS _____ 32 50 83 38 358 370 78 71 87 | Apr. 8, 1899
Madlson, PTWRS._.| 43 05 89 23 58 8. 974 | 70 62 78 | Sept. 16, 1904
Manteo, V1. . __.____. 35 b4 75 40 038 12 5 3 42 | Nov. 10, 1904
Marquette PTWRBSB__. 46 34 87 24 50 8 734 77 70 | 111 | May 11, 1871
Memphis, P T WRSE _.[3509] 8003|1008 390 | 76| 69| 97| Feb. 28, 1871
Meridian, PTWER 8__.| 32 21 88 40 558 375 85 62 93 | Sept. 1, 1889
Miami, PTWRSB__.... 25 48 80 12 21 8 25 71 64 79 { June 3, 1911
Miles City, PTVRS_._| 46 25 105 49 | 2 03 8.1 2, 371 48 ¢ 39 55 | Oct. 11,1891
Milwaukee, PT W R 8_| 43 02 87 54 52 8 681 | 125 | 117 | 139 Nov 1, 1870
aneapohs PTWRB.| 44 59 93 181 1138 918 | 102 92 | 208 | Nov. 6, 1890
Mobile, P T w RS..... 30 41 88 02 52 8. 57 11251 119 | 161 | Nov. 7, 1870
Modens, PT W R s-__‘ 37 48 1 113 54 | 2 86 8. | 5,479 10 2 43 | Jan. 11,1901
Mont.gnme PTWR 32 23 86 18 458 2231100 71| 112 | Nov. 9, 1870
Moorhead, '1‘ wER S 14652 06441278 940 | 50| 43| 58| Jan 31,1881
Nantunket, PTWRS. |41 17 70 08 20F 12 14 4 90 | Oct. 18, 1886

1 Summary for this station does not appear In Part IIT.



40 REPORT OF THE CHIEF OF THE WEATHER BUREAU

TasLe 1.—Lakitude, longitude, elevaiion, elc., of Weather Bureau stations—Continued

Stations

Elevation Dec. 31, 192¢

Ane-
mom-

| above
ground|

ster

Observations
began

Nashville, PTWRB___
New Haven, PTWR S._
New Orleans, PTWRS.
New York, P TWRS___
Norfolk, PTWR B ____
Northfield, PTWRS __
North Head, PTWR 8.
North Platte, PTWRS._
Oklahoma City,
PTWRS_.
Omaha, PTWRS._____
Oswego, PTWRS_____
Palestine, PT WRS._.
Parkersburg, PT WR 8_
Pensucola, PT WRS___
Peoria, PTWRS______
Philadeiphia, PTWR 8.

Phoenix, PTWER S ____

Pierre, PTWRS_.____
Pittsburgh, PTWR 8__
Pocatello, PTWRB___
Point Reyes, PW R____
Port Angeles, PTWR S_
Port Arthur, PTWR S_
Port Huron, PTWRS__
Portland, Me.,

L
H
€
®
»

Pueblo, P
Raleigh, P
Rapid City, P
Reading, P T
Red Bluff, P
Reno, PT W
Richmond, P
Rochester, P
Roseburg, PT WR S_
Roswel L PTWRBSB_____
Royal Center, P

Sacramento, P T W

St. PauLb PTWR
Salt Lake City,

San Antonio, P
San Diego, P T
Sand Key, PTWR
Sandusky, P T
Sandy Hook, P
San Francisco,

PTWRS _
San Jose, PTWE 8
San Juan, P T
San Luis Obil;spo,

Savannah,
Scranton,

P
Seattle, PTWRS .____

By

1 153
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Feet
191

84

454 |_

205
60
56
51

Nov. 1, 1870
Dec. 10, 1872
Nov. 1, 1870
cee-doo ..
Jan. 1, 1871
Mar. 1, 1887
Aug. 1,1902
Sept. 18, 1874

Nov. 1, 1890
Nov. 1, 1870

Jan. 15,1871

| Nov. 1,1870

Oct. 22,1904 |
July 1, 1888
Apr. 1,1884
Jan. 24, 1881
Dec. 1,1912
July 1,1877
Nov. 11, 1905
Qct. 5, 1897
Nov. 1, 1870
July 15, 1877
Dec. 20, 1904
May 17, 1918
July 11,1877
QOct. 10, 1912
Apr. 25,1910
Nov. 1, 1870
ceodoo .

Mar. 19, 1874
Jan. 2, 1876
Nov. 1, 1871
June 1, 1903
Aug. 2, 1877
Nov. 1,1914

Feb. 2, 1871
Sept. 28, 1905
Nov. 1, 1898

June 1, 1885
Nov. 20, 1871

Aug. 5, 1877
Jan. 1;1871
Ang. 17, 1800
May I, 1893

in elevation during
1924

}Sept. 4, 1924
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TapLe I.—Latitude, longitude, elevation, etc., of Weather Bureau stations—Continueq

Elevation Dec. 31, 1924

Local
mfiﬁgieun ‘ Dates of changes
Stations Latitude | Longitude fa.fmr or 1 Barom- ;I];xo]g Rain égg_ | Obsg;;gxlllons in elee\-atégu duﬁ-?ng
slower |
thanritn | S| S| Bo% | S ”
Lgendmn | ground ground ground
. ° ’ ° Pl ke m. Feet Feet Feet Feet
Sheridan, PTWRB____ 44 48 | 106 57 ; 2 08 8. 3,790 10 3 47 | Apr. 29, 1907 ;
Shreveport, PTWRS._| 32 30 | 9340|1158 '240] 77 70 93 ' Sept. 3 1871 |
Sioux City, PTW R 8. 42 29 96 24 |1 268, 1,135 94 86 164 | Deec. 1, I887 ¢
Spokane, PT WRS____| 47 40| 117 25 | 2 50 8. 1, 929 © 101 94 110  Feb. 11,1881 |
Springfield, II] . ;
PTWRS_.| 39 48 89 39 59 8. 636 . 10 4 91 | July 11,1879 |
Sprmgﬁeld 1\ 0., | |
PTWRS__| 37 12 03 18 11 138. 1,324 98 66 104 ; June 3, 1882 !
Syracuse, PTWRBE____| 43 02 76 10 058 597 97 65 113 i Aug. 22, 1902 |
Tacoma, PTWRBS ____1 47 16 | 122 23 | 3 10 8§ 194 | 172 | 165 201 « May 1, 1897
Tampa, b ) TWRS..___ 27 57 82 27 30 8. 35 79 71 87  Mar. 13, 1880 .
Tatoosh Island, : !
PTWRS__ 48 23 | 124 44 |3 198 86 9 4 53 ; Nov. 22,1902 !
Taylor, PTWRS _____ 30 35 97 2011298 583 55| 48 63 | Nov. 13,1901
Terre Haute, PTWRS_| 39 20 | 87 24| 508 575 | 96 { 52 1% July 29, 1912 IMay 16, 1924
Thomasville, PT WR 8_| 30 48 83 58 36 8 273 49 41 58 ¢ Aug. 20, 1905
Toledo, P T WERS____._ 41 40 83 34 34 8. | 628 | 208 | 201 243 . Nov. 11,1870
Tonopah, PTWRB!I___! 38 04 | 117 14 | 2 49 8.' 6,090 12 9 20 ° July 9, 1906
Topeka, PTWRB_____ 39 03 95 41 11238 987 92 83 | 107 - June 1, 1887
Trenton, PTWRE |40 14| 7445 | OLF. 190 | 159 {152 183 - AP L1915 dyupy g, 1024
Valentine, PT WRS___| 42 50 | 100 32 | 1 42 8. 2, 598 47 36 . 54 Sept. 1, 1885
Vicksburg, PTWRS __| 32 22 90 53 | 1 04 8 247 65 58 73 . Sept. 10, 1871
Walla Walla, PTWRS_ 46 02 | 118 20 | 2 53 S 991 57 50 65 | Dec. 1, 1885
Washington, PT WR 8_| 38 54 77 03 08 8 112 62 42 85  Nov. 1,1870
Wausau, TR___________ 44 57 89 35 58 8. 1,247 4 3 .- June 18, 1915
Wichita, PT WRSB_.__i 37 41 97 201298, 1,358 139 | 132 | 158 | July 1, 1888
Williston, PTWRS ___{ 48 09 ; 103 3511 548. 1,878 41 33 48 | Nov. 24, 1893 :
Wllmmgton PTWERS_| 34 14 7757 128 78 81 76 91 4 Jan. 1, 1871
Wmnemucca ;
P TWRS._{40 58 | 117 43 | 2 51 8. 4,344 18 [ 56 | Jdly 1, 1877 |
Wytheville, PT WRS__| 36 56 81 05 24 8. 2,304 49 40 55 | Nov. 10, 1902 :
Yankton, PTWRB____| 42 54| 9728 |1308. 1,233 | 49| 42 57 | Apr. 1,1873
Yellowstone Park, j
PTWRS.__| 44 58| 110 42 | 2 23 8. | 6, 241 11 4 48 | Dec. 2, 1903
Yuma, PTWS__.______ 3245|114 36 | 2 38 8 i 141 9 2 54 | Oct. 4, 1875
ALASKAN STATIONS
!
Anchorage ' ____________ 61 13 | 149 52 | 4 59 S. | 135 5 3 73 | Mar. 11,1923
Bathel!._.___.._ ___ 61 43 | 161 47 | 5 47 S. 38 6 45 ____ Aug. 22,1923
Cordova ' _________ 60 32 | 145 42 | 4 43 8. 43 | 4 3 45 ; Mar. 14, 1923
Duteh Harbor 53 55 | 166 30 | 6 06 S. 13, 4 < J P Aug. 24,1911
Fagle oo ... __.__ 64 46 | 141 12 | 4 25 S. 815 4 3 - Aug. 20, 1899
Fairbanks . _______.____ 64 51 | 147 52 | 4 51 8. 500 | o Lloao- Mar. 1, 1923
Fort Yukon® .. .. ____. 66 834 | 145 18 | 4 418, .- __ 5 4 .- Sept. 18, 1923
UDEAU. o ommeoee 58 18 | 134 24 | 3 58 8. 80 11 4 54 | Jan. 5, 1917
Kodiak. oo oo 57 47 1152 22 | 5 098 15 6 3 .- Oct. 3, 1915
Nome..oweoeo . 64 30 | 165 24 | 6 02 8. 22 o 6 49 | Apr. I, 1907
Noorvik!. ______________ 66 50 | 161 00 | 5 44 S 68 .. __ 4 . Qct. 16 1917
St. Paul Island '....._ ... 57 15 1170 10 | 6 21 8. 20 4 4. Sept. 12, 1917
13 Y, 57 04 | 13520 {4 01 8. 90 3 b2 P Mar. 26, 1881
Tanand. .- oo 65 10 1 152 06 | 5 08 8. 228 4 [ N P Sept. 8, 1909
WEST INDIAN BTATIONS
- ;
Barbados? }
i
Bridgetown!...________. 1304 5937 |102F.| 30| 6, 3 30| Aug 151898
British Honduras : §
Belive oo oo oo 1730 ] 8812 5380 171 51 3! 46! Dec. 1,1916
1 Bummary for this station does not appear in Part ITL

t Reports received during

the hurricane season, June 1 to Nov, 16.
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TaBLE 1.—Latitude, longitude, elevation, efc., of Weather Bureau stations—Continued

WEST INDIAN STATIONs—continued

|

T

Elevation Dec. 31, 1924

Local
| meridian Dates of cb
Stations Latitude Longitude‘ !:lsot:::q:r Barom- Egg: g.:;: \,ﬁ;:‘_ Omte)ermons in :lev:%gf?ﬁlgr?:g
; than 75th ab:\:rsea a?:se above a%t:\rve
meridian ground otund ground|
Caribbean Sea ? !
° ! M f i A m. Feet Feet | Feel | Feet
Swan Islands ! .- 1724 817. 338 5| 4 58| June 1,1914
Cuba i }
" PO PEUUURNU MU SRR (PUSUEUIN MU N June 15,1918
Santa Criz dol Sur 1.1 20 487 7827 | s | 111111 - July 2 1018
Dominica ? | | |
Roseau b oo 1517 | 6123 54F 25 |l Oct. 20, 1898
Haiti? : i
! |
Port au Prince!.__._.___| 1835 7218 11F| 124 | 16 | ... ..__. ‘ Mar. 15, 1917
Honduras ?
T 1545( 8728  508.| 13| 6| _.__ 139 | Dec. 1,1922
Isle of Pines
Nueva Gerona '.___ ___.__ 21 54 82 36 1 308 . _._ PEISEE SR [ — Sept. 27, 1918
‘ Jamaica ? |
Kingston 1. .______ 17 58 | 76 48| 078. 24| 48| 51 63| Aug. 16,1898
Nicaragua?
Bluefields, V1. _._.____ 1200 83 45| 358 17 4| 3| 26| Jan. 1,1917
Porto Rico
Sap Juan, PTWRS____| 18 20 66 07 36 F. 82 9 4| 54| Nov. 1,1898
Bt. Kitts?
Basseterre ' - - ... 1718 | 6243 49F| 30| . ___. Aug. 25, 1898
8t. Lucia 2
Castries, V1. ________._. 1350 6055 56F.| 319 6 3|28 Auve 161917 }July 22, 1924
Santo Domingo 2
to Plata. V1 1949 7043 | 17F| 27| 6| 3| 30| Sept.16, 1917
g;‘,‘:{o"m},‘;,?,;go, ________ 1828 | 6953| 20F.| 57| 6| 3| 60| Nov. I,1808
Trinidad *
Port of Spain'.._..._... | 10 35 6130 54 F. 40 foo oo Aug. 7, 1898
|
Turks Island ? i
Grand Turk, PV. .. 2121 7107 18F| 11| 6| 2| 20|July 1,1900
i
Virgin Islands | |
St. Thomas, V1. _______ 1813 6420 42F | 27| 17| 18| 21| July 1,1917
i i

! Bammaery for this station does not appear in Part X1,
* Reports reeaived during the hurricane season, Fane 1 to Nov. 15.
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TasLe I1.—Changes in Weather Bureau siations during 1924

ESTABLISHED
Station Date estab- Station Date estab-
CAPTLE RAINFALL—continued
Barnum, Wyo_ ... ____________________ Mar. 1| Supply, Okla_. ... __ . __________________ Apr. 1
Bedford, Wyo__._.______________________._____ Do, Tahlequah, Okla_..______..___________.___ July 1
Cedar City, Utah_ .. ____________________ Jan. 16 || Timber, Oreg._. ._____..__________________ Do.
Dixon, Wyo.___.________________________ Mar. 1 { Walnut Grove, Miss______________________ Apr. 1
Eden, Wyo_. ... .. Do. Willow Springs, Mo___._________ _ _.____ July 1
Ogden, Utah__ ... ____________________ Jan. 16
Price, Utah_____ _CIITTTTITTTITTTTTT Do. RIVER
Ashton, 8. Dak_______.___________________ May 1
CATTLE AND SNOWFALL Bowlin,g Grien, Ky . 3u1§ 1
Brookville, Ind... . ... ___ . _.___________ | Oct. 15
Gamerco, N. Mex_._____________________. Mar. 1 ! %‘;{“i“g' A(,)k ___________ T T Nov. 1
. aware, Ohio_ ... ... _____ e Aug. 1
CORN AND WHEAT { Edwardsport, Ind________ ... ... _________Jan. 1
Bellefontaine, Ohio—_..___._____________ Nov. 1| gimndale, Bens- oo July 1
Bowling Green, Ky__________ .. .. ._.__ July 1 i richare, Ores. . T7mtmr T DO'
Independence, Kans________.___..__..____ Apr. 1 Munford gﬁ Kg “““““““““““““““““ Jul 0.16
Maysville, Ky______________ B Oct. 1} (egor Kans. 7777 T Apr. 1
Winfield, Kans. ... Apr. 1 | Ozark I-'Beach,IMo__-___::-.i___::_:_: July 1
Prestonburg, Ky____._.__________________ Dec. 16
COTTON Vida, Oreg__, _________________________________ Dee. 1
Newbern, Tenn______________________.____ Apr. 1 Wayne, W. Va____.______________________ Dec. 16
Stuttgart, Ark__.__.__ e em e July 1 -
Union City, Tenn__._________________.____ Apr. 1 SNOWFALL
i . Atlanta, Idaho___________________________ Dec. 1
COTTON AND CATTLE Grays I:ake, Idaho . ___ .. __________ Qct. 1
Lubbock, Tex_ ________ .. ... Apr. 1 || Paradise Inn, Wash_____________________. Deec, 1
COTTON AND FRUIT SPECIAL METEOROLOGICAL
Marianna, Fla_ ______ . ____.__ Jan. 1| Fort Yukon, Alaska 1
Independence, Calif 1
COTTON AND RAINFALL Navassa Island, W. 20
Macon, Miss Oct. 1| Tomopah, Nev.___.___ ... ... . . J 1
, Miss. el .
gg;“};lillll? ’g.:’;[ """""""""""""""""""""""" Ap]rjo 1 STORM WARNING
Warren, Ark_ L L IIIIIIIIIIIITIIIITIN July 1 Crisfield, Md.._.__._______ ______________. Dec. 30
COTTON, RAINFALL, AND CATTLE VESSEL
Alegria (Honduran) ... ____________ Aug. 12
San Angelo, Tex. .- ... Apr. 1 Baja California (Honduran).__ . _________ Aug. 25
Calawaii (American) _ . ________._____.____ Feb. 1
CRANBERRY Canadian Inventor (Canadian)_.__________ Do.
Holliston, Mass______.._..___ .. . ____._ Apr. 16 || Carabobo (American) _ . __________________ June 1
City of Los Angeles (American)_______.____| June 22
FROST Ente;priseN (America;x) ____________________ Fe]b). 1
: Erviken (Norwegian)_____.__ . ________.. 0.
Hastings, Fla_.._. .o June 25 | {.hs Hemsoth (German)_______ . _______.__ July 1
Insonomia (Panama) ... ... _____.___ Feb. 1
RAINFALL La Mares (British)_____ . ____________.__ June 1
Ava,Mo___ ... July 1| La Playa (British). .- ____._______________ Do.
Bayard, W. Va__._._.____ . ___ ... ..._. Aug. 1 || Loch Tay (Norwegian) ..___._____________ -May 17
Buffalo Mills, Pa._ . __._________ .. .. ....__ 0. Makiki (American) ... ________. June 4
Clegrmont, Mo__ ... __._ ... _.__ I'July 1 || Mitra (British).._..__.__________________ Mar. 15
Concordia, Mo_ . ___.___ .. ___________.__ 0. Orowaiti (British)______ e e June 18
Double Branches, Ga._____..___ .__._.._.. Nov. 1 || President Adams (American)__________.___ Feb. 1
Frederick, Md_______.__ .. ___..__.__ Aug. 1 || President Garfield (American).__._________ Mar. 1
Green Hill, Ohio___ .. __ .. .. __._..__ Do. President Harrison (American)____________ Jan. 14
Hancock, | I ! Deo. President Hayes (American)  ______.__ Feb, 1
Holbrook, ATz oo oo i Nov. 1 | President Monroe (American)_ ____.__.__.__ Nov. 22
Kermit, W. Va_ ... . 1771 Dee. 16 | President Polk (American)_ . ________ - Mar. 1
1 | President Van Buren (American) ... ____.__ May 8
Robert Dollar (Canadian)___.__...______._| June 9
. Roxen (8wedish) ___.__._.____________.____ Apr. 25
1 | Sheaf Mead (British)__..._____.___________. ar. 1
1 |j Sierra (American) 1
X Tjikandi (Dutch) L1
1 ithelm Hemsoth (German) 15
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TaBLE I1.—Changes in Weather Bureau stations during 1924—Continued

DISCONTINUED
Station c%:z‘i"n‘l]li‘; ‘ Station
CATTLE RAINFALL—continued
Green River, Wyo_ ... ________.. Jan. 15 | New Bremen, Ohio____________._________.
Lubboek, Tex_ ... _______.__._____ Mar. 31 | New Carlisle, Ohio. . _ .o cooce ..
Montpelier, Idaho__ . ____ JE Jan. 15 || Oxford, Ohio. oo oo ..
Price, Utah. __ . .. Oct. 31 || Prattville, Calif._________________________
San Angelo, Tex_ . __.__ . _________._._. Mar. 31 || Princeton, MO oo
Quiney, Calif____.______ . _______________
CATTLE AND SNOWFALL St. Helen, Wash_________
Gibson, N. Mex_________________________ Feb. 29 | 56 Paris, Ohio.. ...
JATR. ...
Wapakoneta, Ohio_ . _.__.______ e
. CORN AND WHEAT West Manch,ester, Ohio_ ... __.___
Bowbells, N. Dak ... ... ______.____.._ May 20 || White Haven, Pa___.____________________
Winterset, Towa____ ... ___________.___.
CORN, WHEAT, AND RAINFALL Yosemite Falls, Calif__ __________ ________
Bellefontaine, Ohio.......________________ Oct. 31 REGULAR
Sedan, Kans. . ... __________. Mar. 31
edan, Bans Independence, Calif._._____._____..______
CORN, WHEAT, AND RIVER RIVER
Bowling Green, Ky ______________ __ _____ June 30 )
Maysville, Ky__ ... ... Sept. 30 | prackwell, Moo
Oswego, Kans_ ... ___________________. Mar. 31 || ROt Os’ge Towa  JTTTTTTTTTTiT
yJlowao oo ..
¢ Henderson, Ky .. ... ... __.____
i corrox Hendrick’s Bridge, Oreg
Pyersburg, Tenn___ .. _____________. Mar. 1| Miler. W. Va__ . ___________ o TTTTT
Macon, Miss________.._________________. Sept. 30 | Penrose, N. G- . ________ 7"
COTTON AND RAINPALL o = m o
Dumas, Ak ._.. June 30 ’
RIVER AND FRUIT
FRUIT Delaware, Ohio_______ . _____.___..____
Canon City, Colo. ..o oo ... July 3t
Danbury, Ohio- . ______ T Deo. RIVER AND SPECIAL METEOROLOGICAL
Jackson, Ohio___________________________ Do. enatch | T
Marietts, Ohio. o _ . Do. Wenatchee, Was
Ritta, Fla. .. L Do. SNOWFALL
Wooster, Ohio___ oo Do. | Boulder Mine, Tdsho.________.____._____.
 FRUIT AND RAINFALL Closbin Valley Wagh. 71711771
Green Hill, Ohio_.. ... July 31 Cottonwood Creek, Idaho. .. __________
East Portal, Utah___ .. ________....___
Emigrant Gap, Calif _____________________
Amity, Ark_ .. Ochoc0, Oreg.uemeavracmema oo oe o
Ash Grove, Moo . ________________. Yampa, Colo. oo oo
Beegum, Calif________________________
Big Trees, Calif SPECIAL METEOROLOGICAL
Bolivar, Mo __ ... ... Newark, N. J_ oo ..
Buckeye Lake, Ohio_ .. ._..___.__________ McKinley Park, Alaska_______ .. _____
Cascadia, Oreg_ _________________________
%%i-nin% ﬁk ____________________________ STORM WARNING
ta, Calif_______ ..
Dennfson, Ohjo__. . ae. g%:suggoBle%’ny aghb ““““““““““““
Greenfield, Ohio. ... _.__ . _._ .. ___ Redondo. Calif. .o 77Tttt
Greenville, Ohio. ... ___ . _._.._... L
Eaﬁ‘?yg S TOBACCO
ollister, Mo_ _ . _ . .. . . ___ .. ._._. .
Hot §pri’ngs, Arig. .. TTmTmmmm Soldiers Grove, Wis.__________...____.___
International Falls, Minn VESSEL
Kayford, W. Va______________ ...
La Porte, Calif . .. ________ . .. Arakan (Duteh) .. ___ .. . ...
Logan, Ohio_______.___ Bondowoso (Duteh)..._ ..o ...
McKenzie Bridge, Oreg Columbia (American)
Madison, W. Va________ . . _____.____ Ida (Panama)_._ .. .. .. ____
Madrid, ColO o aeee Kangean (Duteh) _ .. ... ..
Mayer, Ariz_. e Oct. 31 || Orowaiti (British) ... .
Medina, Ohio_ . oL Oct. 31 | Simaloer (Duteh) . ... .- ______._
Montreat, N. C________ . ___________ Do. Tiileboet (Duteh) - ___ oo aaan ]
Monticello, Miss.___ oo June 30 }§ Tiisalak (Duteh) - - oo
Nevada City, Calif _______ ... .. Sept. 30 || Yoro (Honduran) .. . ooaas




SUNSHINE, 1924

The following table gives for 165 stations the monthly amounts of sunshine and percentage
of the possible, as derived from the aytomatic records made by an instrument designated the
““ thermometric recorder,” illustrated in preceding volumes of this series.

This instrument does not record satisfactorily the duration of sunshine for about one
hour after sunrise and for about one hour before sunset, and on this account it has been con-
sidered necessary to apply to the record for these hours what has been designated a “ twilight
correction.”” The amount of this correction is found by noting the comparative clearness of
the sky during the time that elapses between the hour of sunrise and the moment the instrument
begins to record and between the time the instrument ceases to act and the hour of sunset.

The average cloudiness of the whole sky is determined by numerous personal observations
at all stations during the daytime, and is given in the column “daylight” under “cloudiness”
in the tables of Part III.

66043—261——4 45
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Sunshine, 1924

February

March

January April May June

Per- Per- Per- Per- Per- Per-

Station cent- cent- cent- eent- cent- cent-

Hours | %9 | Hours | 22 | Hours | %° | Hours | 280 | Hours |'%8° | Hours | %8¢

bl siblo stbile sible sible dible

Albany, N. Y__ . oo.. 137 | 47 162 | 52 219 | 59 218 | 54 187 | 41 233 51
Alpena, Mich___._______._______.__ 72 | 25 134 | 44 192 | 52 215 | 53 216 | 47 258 55
Amarillo, Tex_ . __ . __._______._.. 272 | 87 220 | 69 258 | 69 315 | 80 318 | 73 382 88
Annigton, Ala______..____.________._. 191 ; 61 | 169 | 53 223 | 60 268 | 68 345 | 80 320 74
Apalachicola, Fla_ _________________ 138 | 43 218 | 67 245 | 66 | 267 | 69 335 | 79 306 73
Asheville, N. C__ .. ___._... 195 | 63 161 | 51 189 | 51 222 ! 56 265 | 61 297 68
Atlanta, Ga_ _____________________. 155 | 49 167 | 52 209 | 56 232 : 59 310 . 72 324 75
Atlantic City, N. 183 | 60 178 { 57 | 230 | 62 247 | 62 265 | 60 257 58
Augusta, Ga___ 188 1 59 i 211 | 66 256 | 69 262 | 67 322 | 75 294 69
Baker, Oreg. .. ___________.____.__ - 90 | 31 139 | 46 213 | 57 272 | 67 317 | 69 310 67
Baltimore, Md_______. _________._... 194 @ 64 180 ( 58 | 230 62 242 | 61 228 | 51 235 83
Binghamton, N. Y___.__._______... 71124 101 | 33 . 101 27 186 | 46 120 | 27 209 46
Birmingham, Ala__________________. 173 | 55 152 | 480 209 | 56 240 | 61 311 | 72 288 67
Bismarck, N.Dak________________.. 163 | 58 174 | B8 | 174 | 47 156 | 38 234 50 233 49
Block Island, R. I _____________._._ 139 | 47 170 | 55 222 1 60 249 | 62 245 | 56 273 60
Boise, Idabho_________ . _____________ 85 | 29 195 | 64 277 | 75 206 | 78 401 @ 88 388 84
Boston, Mass_.. ___._._.._____.__... 162 | 55 199 | 65 234 | 63 224 1 56 | 225 50 | 289 64
Broken Arrow, Okla___.______..._.. 185 |60 | 175 /55| 235163 | 290 i 74 330 {76 | 343.{ 79
Brownsville, Tex._ ... ._._.____._. 94 | 28 | 200 |61 | 173 |46 | 203 | 53 | 249 . 60| 341 | 83
Buffalo, N. Y_____________.________| 124 | 42 138 | 45 176 | 48 | 249 | 62 248 | 54 344 75
Burlington, Vt________ . _____...__. 61 | 21 142 | 46 137 | 37 ‘158 | 39 141 | 31| 230 50
Canton, N.Y_________________.___. 75 | 26 168 | 55 177 | 48 190 | 47 202 | 44 336 72
Charles City, Iowa o ocuv e ocnanaen 194 (66 | 163 | 53 | 157 | 42| 262 |65 | 234 | 52| 244 | 53
Charleston, S, C____ __ ... _._.._... 139 |44 | 210 {66 | 239 (64| 258 /66| 320 76| 322 | 75
Charlotte, N. C_______ __127777C 177 |57 166 [ 52| 22561 238 161 317 |73 | 302 70
Chattanocoga, Tenn..._ ..ooouoooaoeon 166 | 53 132 | 42 157 | 42 202 | 51 269 | 62 270 62
Cheyenne, Wyo___ ..o eaan 208 | 70 235 | 76 246 | 66 286 | 71 292 | 65 359 80
Chicago, I ______________________ 174 | 59 125 | 41 116 | 31 227 | 57 282 | 62 309 68
Chieago University, IN_.____._..... 170 | 58 126 | 41 125 | 34 225 | 56 263 | 58 278 61
Cincinnati, Ohio_ _ .. ... . .. ... .. 157 | 52 112 | 36 130 | 35 238 | 60 227 | 51 295 66
Cleveland, Ohio_________ . ___.__.._ 77 | 26 129 | 42 134 | 36 211 | 53 229 | 51 292 64
Columbia, Mo_________.____..__... 176 | 68 181 | 58 122 | 33 269 | 68 286 | 64 285 64
Columbus, Ohio______.__._____.__.... 133 | 44 84 | 27 112 | 30 240 | 60 244 | 55 282 63
Concordia, Kans__________________. 216 | 72| 104 {62 | 188 | 51 200:| 73| 301 |67 | 346 | 77
Dallas, Tex. .. _ . e 205 | 64 152 | 47 222 | 60 | 262 | 67 303 | 70 381 | 89
Dayton, Ohio_____________________. 151 | 50 120 | 42 128 | 34 255 | 64 210 | 47 294 65
Del Rio, Tex. _____._ ... ... 145 | 44 181 | 56 242 | 65 250 | 65 237 | 56 308 74
Denver, Colo. .. _____ ... . __...._. 218 | 72{ 223 72| 207 | 56| 283 | 71| 283 |63 | 385 | 86
Des Moines, fowa_____ ... ... .... 196 | 66 190 | 62 136 | 37 286 | 71 265 | 59 308 68
Detroit, Mich___________________.. 81 | 27 116 | 38 81 | 22 170 | 42 217 | 48 281 62
Devils Lake, N. Dak. __.. ----} 133 | 48 161 | 54 154 | 42 156 | 38 210 | 45 251 52
Dodge City, Kans . 241 179 215 | 68 225 | 61 297 1 75 315 | 71 357 81
Drexel, Nebr____ 1 198 ¢ 66 197 | 64 183 | 49 293 | 73 241 | 54 296 65
Dubuque, Iowa__ 158 | 53 101 | 33 101 | 27 | 251 { 62 | 222 | 49 212} 47
Due West, S. C_. . ... ... 186 | 59 186 | 58 252 | 68 253 | 65 285 | 68 277 64
Eastport, Me.._______ . ______._.. 128 | 45| 176 | 58 | 167 | 45| 161 |40 197 | 43 | 257 | &5
Elking, W. Va_________________.___. 137 | 45 90 | 29 144 | 39 182 | 46 166 | 37 201 45
Ellendale, N. Dak__________________ 181 | 64 200 1 66 ] 224 | 60 | 240 | 59 | 270 | 58 257 | 55
El Paso, Tex_ _ ... . ..... 283 | 89 256 | 80 299 | 80 311 | 80 359 | 84 411 96
Erie, Pa_ .. ... 38 | 13 93 /30| 106 | 29| 166 |41 | 180 | 40| 232 | 51
Escanaba, Mich_ ____________._____ 146 | 51 117 | 39 194 | 52 218 | 53 248 | 53 301 64
Eureka, Calif _. . .. ____.______.... 171 | &7 134 | 43 256 | 69 308 | 77 286 | 64 313 69
Evanaville, Ind_ __ . ________________ 170 | 55 | 137 | 44 152 | 41| 265 |67 ] 248 | 68 | 208 | 67
Fort Bmith, Ark . ___._.._______._.._ 167 | 53 145 | 46 197 | 53 254 | 65 318 | 73 318 73
Fort Wayne, Ind_ _______._________. 137 | 46 i38 ' 45 121 ' 33 199 | 50 179 1 40 170} 38
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July -« August September Qctober November December Annusl

Per- Per- Per- : Per- Per- Per- Per-

Station cent- cent- cent- cent- cent- cent- cent-

Hours | age | Hours | age | Hours | age | Hours ;| age | Howrs | age | Hours | age " Age

of of of of of of ours 1 ot

S- 5= 08~ POS- H - -

sli)g?; sggle .ggle sl;ble a!ible ; sri)ﬁe gg?e
Albany, N, Y__..___.___ 281 | 61 256 { 59 i 170 | 45 232 | 68 146 | 50 86 | 31 | 2,327 52
Alpena, Mich___________ 274 | 58 209 | 48 © 140 | 37 216 | 64 44 | 15 36 | 13 | 2,007 43
Amarillo, Tex_.________ 347 | 79 341 | 82 326 | 88 292 | 83 270 | 87 195 | 64.; 3, 536 79
Anniston, Ala..____.____ 328 | 75| 330180 22059 315,90, 245 |78 154 | 50| 3,109 | 69
Apalachicola, Fla.______ 276 | 64 324 | 79 . 225 | 61 259 | 73 271 | 85 152 | 48 | 3,017 67
Asheville, N. C.__._.___ 220 | 49 258 | 62 154 | 41 268 | 77 224 | 73 162 | 54 | 2,816 59
Atlanta, Ga_________.__ 322 | 73 339 | 82 183 | 49 301 | 86 246 | 79 152 | 49 | 2, 940 65
Atlantic City, N. J______ 312 { 69 275 | 65 191 | 51 297 | 86 182 | 60 130 | 44 | 2, 747 61
Augusta, Ga_______.___ 282 | 64 314 | 76 182 | 49 300 | 85 262 | 84 158 | 51 | 3,032 68
Baker, Oreg_ .. __..___ 329 1 70 296 | 68 220 | 59 115 | 34 113 ' 39 88 | 32 | 2, 501 53
Baltimore, Md._____.__ 316 ({701 292 |69 | 195 )52, 280 | 81 183 61 128 | 44 | 2,703 | 60
Bl:.nghamton, N.Y..__.. 254 | 55 185 | 43 134 | 36 | 190 | 55 114 | 39 61 (211724 38
B_lrmingham, Ala_______ | 334176 302 | 73 218 | 59 1. 291 { 83 254 | 81 174 | 57 | 2,946 : 66
Bismarck, N. Dak.__..__ 3791 79 282 | 64 238 | 63 : 193 | 57 122 | 43 113 | 42 | 2, 460 54
Block Island, R. 1. ___._ 293 | 64 273 | 64 233 | 62 | 260 | 76 139 | 47 101 | 35 | 2, 598 57
Boige, Idaho. ... _._____ 428 191 ) 394 |91 296 |79 176 |52 | 154 | 53 | 110 | 40| 3,200 | 68
Boston, Mass__.__.._____ 347 | 75 275 | 64 222 | 59 251 | 73 171 | 58 122 | 43 | 2,723 60
Broken Arrow, Okla_____ 332 | 75 337 i 81 302 | 81 309 | 89 235 | 76 172 | 57 | 3, 246 72
Brownsville, Tex________ 358 | 85 376 | 93 260 | 70 260 | 73 238 | 73 97 | 30 | 2,849 63
Buffalo, N. Y__________ 357 | 77 275 | 64 184 | 49 214 | 63 115 | 39 38 | 13 | 2, 463 53
Burlington, Vt____.__ .. 210 | 45 213 | 49 118 | 31 189 | 55 95 | 33 49 . 18 | 1, 742 38
Canton, N. Y_.__.______ 311 | 66 274 63 170 | 45 223 | 66 92 | 32 54 1201 2273 49
Charies City, Towa__..__ 311 | 67 298 | 69 220 | 59 265 | 78 141 | 48 117 | 42 | 2,605 58
Charleston, S. C._______ 303 | 69 310 | 75 215 | 58 226 | 64 256 | 82 165 | 53 | 2,974 66
Charlotte, N. C.________| 276 | 63 358 | 86 193 | 52 308 | 88 237 | 76 155 | 51 | 2,953 66
Chattanooga, Tenn. .. __ 278 163 ] 323 /78| 201 |54 275! 78| 196 63 137 | 45 | 2,605 1 58
Cheyenne, Wyo.......__| 848 | 76 316 | 74 274 |73 242 |1 70 227 | 76 155 | 54 | 3,187 71
Chicago, »fU _____________ 350 | 76 268 | 62 235 | 63 287 | 84 172 | 58 140 | 49 | 2,685 59
Chicago University, IIl__| 848 | 75 289 | 67 223 159 285 | 83 170 | 58 142 | 50 s 58
Cineinnati, Ohio____..__ 320 {71 316 { 75 197 | 53 293 | 85 135 | 45 110 | 37 | 2, 530 56
Cleveland, Ohio._______ 362} 78 317 + 74 188 | 50 258 | 75 127 | 43 46 | 16 | 2,370 51
Columbia, Mo.._____... 306 | 68 3211 76 238 | 64 287 | 83 2131 71 156 | 53 | 2, 840 63
Columbus, Qhio____....__ 347 (76| 335179 195 |52 | 294 {85 | 150 50 83 1202500 54
Concordia, Kans__.._._. 377 { 83 349 | 82 269 | 72 268 | 78 234 ;| 78 148 | 51 | 3,179 70
Dallas, Tex___._________ 370 | 85 376 | 91 392 | 79 326 | 93 214 | 68 142 | 46 | 3, 244 72
Dayton, Ohio-_._______ 365 | 80 340 | 80 226 | 61 208 | 86 140 | 47 104 | 36 | 2, 640 58
DeiyRio, Tex ... _ 320 | 75 382 | 94 241 | 65 260 | 73 206 | 64 103 | 32 | 2,876 654
Denver, Colo_...._._._. 358 |79 | 318|751 282 75| 264 | 77| 248 183 | 150 513,218, 72
Des Moines, lowa....... 351 (76 286 | 67 226 | 60 268 , 78 169 | 57 146 | 51 | 2,826 63
Detroit, Mich___._.____ 341 | 74 308 | 72 192 | 51 232 | 68 120 | 41 65 | 23 | 2,208 47
Devils Lake, N. Dak____| 332 | 69 299 | 68 201 | 53 212 | 63 124 | 45 103 | 39 | 2,335 51
Dodge City, Kans_.__ ... 364 | 81 345 | 82 296 | 79 277 | 80 251 | 83 159 | 54 | 3,342 74
Drexel, Nebr_.____ 850 |76 ! 286 | 67 | 212 |57 216 |63 | 165 56 | 121 | 42 | 2,769 | 61
Dubuque, Iowa 298 | 85 243 1 57 210 56 255 | 74 139 | 47 119 | 42 | 2,308 51
Due V%est, 8. C. 2791 83 205 |'71 171 | 46 288 | 82 244 | 78 146 | 48 | 2,862 64
Eastport, Me_______.._._ 278 B9 197 | 45 172 | 46 208 | 61 136 | 47 125 | 46 | 2,202 49
Elkis;:'w. Va. . ._.._... 249 1 b5 246 158 158 | 42 237-| 68 127 | 42 108 | 37 2,045 45
Ellendale, N. Dak_:._.. 413 | 87| 319 {73 | . 216 | 67 | 237/ 70| 150 | 563 | 143 | 53 | 2,850 | 63
El'Pago, Tex .. .C... 322974 | 836 {82 341 1 92| 318 90| 278 | 88| 164 | 52 | 3,680 | 82
Erie, Pai ... . _il.__ 260 .| 56 277 1 65 196 | 52 249.1 72 102 | 35 23 8 | 1,022 41
Eseanaba; Mich.___...._ 307 . 264 | 60 219 | 58 | . 236 70 121 | 43 116 | 43 | 2,485 54
ll;sp;' e —————— 317 €9 187 | 44 204 | 54 189 | B5 145 | 49 108 | 37 | 2,618 87
Evansville, Ind.________ S44.L 77| 347482 280 |77 310 {80 | 160 | 53| 129 | 44 | 2,850 | 63
Fort Smith, Ark___.._..._ 327 174 | 307 |74 269172 | 313180 | 202 65| 172 | 56| 2,080 ! 66
Fort Wayne, Ind._.._.. 83 i 62 | - 277 165 138 1 37 249 1 72 128 | 43 108 | 38 | 2,120 47
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Sunshine, 1924—Continued

] - January

[ February Mareh April May June
z Per- J Per- ] Per- Per- Per- Per
Station cent- : cent~ cent= cent~ cente cent-
Hours lg‘e Hours | ‘&e Hours agfe Hours 5&“ Hours ﬁgfe Hours nngfe
oihle sibla aible aivis sible sible
|
Fresno, Calf __ .. ..o 205 | 66 254 | 81 271 | 73 342 | 87 422 | 96 437 99
Galveston, Tex .. - 151 146 ¢ 1951607 210,56 ) 177146 280,66 | 336 80
Grand Haven, Mich. 40 | 14 125 | 41 145 | 39 217 | 54 231 | 51 297 65
Grand Junetion, Colo.. . __._____._ 234 | 77 198 | 64 184 | 50 201 | 73 333 | 75 408 g2
Grand Rapids, Mich.. ... e mimmam 89 1 30 136 | 44 177 | 48 261 | 65 247 | 54 302 66
Green Bay, Wis__ .. ________.______ 172 | 60 111 | 37 192 | 53 226 | 56 242 | §2 276 58
Greenville, 8. C. . ... ... __.._._ 185 | 59 181 | 57 244 | 66 234 | 60 290 | 67 289 67
Groesbeck, Tex o .o _.o.i_._-- 166 | 52 132 | 41 180 | 48 211 | 54 264 | 62 329 ki
Harrisburg, Pa._..__.__.__._________ 123 | 41 173 | 56 226 | 61 241 | 60 245 | 55 243 54
Havre, Mont_ .. ___.______.__.___.. 125 | 46 131 | 44 176 | 48 218 | 53 291 | 61 317 66
Helena, Mont.____________.__.__... 119 43| 177 ) 59| 18951 ] 202 |50, 3290 70| 817 | 67
Honolulu, Hawaii__________________ 255 1 75 186 | 56 226 | 60 170 | 44 247 | 61 214 53
Houston, Tex_ ... ... 166 | 51 | 154 . 48] 206 ;55| 218 |56 289 68, 360 85
Huron,S. Dak.__________________._ 222 7 77 232 | 76 284 | 77 310 | 77 300 | 65 304 66
Independence, Calif .. ___________.___ 286 | 93 283 | 90 299 | 81 351 | 89 308 | 91 432 98
Indianapolis,Ind. . _ . __________.__. 164 | 54 120 | 39 108 | 29 244 61 254 | 57 286 64
Jacksonville, Fla________________._._ 151 | 47 232 | 72 250 | 67 273 1 70 326 | 77 288 68
Juneau, Alaska. . ________________ 24011 34|12 82 | 23 76 1 18 | 153 128 301 55
Kalispell, Mont..__________.______. 140 [ 51 ] 131 1 44| 196 | 53 | 244 | 59 | 384 | 82| 325 68
Kansas City,Mo_ . ____._____.___.__._ 188 82| 197 /63| 210} 57} 307 | 77| 302 )68 334 75
Key West, Fla_ .. ____________.____. 125 | 38 202 | 61 296 | 79 337 | B8 332 | 80 331 81
Knoxville,Tenn_________________._.. 174 | 561 126 40! 190 | 51| 213 | 54| 252 | 581 277 63
LaCrosse, Wis_ ___________.________ 194 | 67| 150 | 49 183 | 40| 222155, 230|601 232 50
Lander, \g{o _____________________ 125 1 43 ) 153 1 507 180 49 ] 184 | 46| 283 | 62| 846} 75
Lansing, Mich___.___ . __________._._ 111 ] 38 149 ‘ 49 174 | 47 268 | 66 | 205 | 65 303 66
Lexington, Ky_ . ______________._ 136 | 45 66 | 21 112 | 30 174 | 44 164 | 37 192 43
Little Rock, Ark___________________ 159 | 51 140 | 44 203 | b5 257 | 65 279 | 64 299 69
Los Angeles, Calif . __._.___.._.__... 279 1881 264 | 831 267, V2| 227 (68| 279 |65 | 345 €0
Louisville, Ky _ _ ... _.___._._.. 165 | 54 160 |51 156 | 42 270 | 68 240 | 54 280 59
Laudington, Mich. ___ _._____________ 84 | 29 134 | 44 163 | 44 224 | b5 259 | 56| 286 64
Lynchburg, Va.____________.____.. 174 | 57 | 169 | 54| 2157 58 | 241 |61 | 288 66| 2V4| 62
acon, G ... .. .. ____________ 182 1 57 | 211 .66 264 | 71| 2801{ 72| 351 82| 338| 79
Madison, Wis__.________.__________._ 154 4 52 123 ' 40 1301 35| 202 50 239 | 52 237 52
Marquette, Mich. _____________.__. 98 | 35 961321 133 136] 2021 49| 228 )49 206 62
Memphis, Tenn_____._____..___.____. 203 165| 200 63| 217 /58| 220 58| 263 |61 | 278 64
|
Mgridgan, Miss _.._ .-~ 1851 58 185 | 58 233 | 63 234 | 60 289 | 68 314 74
M}amx Fla._..._ —e--| 168 | 51 253 | 77 304 | 82 294 | 76 306 | 73 295 72
M}Ies éity, Mont [, 172 {61 142 | 47 164 | 44 172 | 42 308 | 66 286 61
Milwaukee, Wis_.__________________ 187 164 | 120 42| 169 | 46| 242 | 60| 234 52| 301 66
Minneapolis, Minn_....__________.._ 190 |66 | 185161 | 177 | 48| 243:1 60| 209 )65 2841 61
Mobile, Als _______________________ 188 /58 | 21068 192 |52 245631 828 76, 286 67
Modens, Utah.___.._._ .. _________. 270 | 88 239 | 78 236 | 64 324 | 82 352 | 80 417 o4
New Haven, Conn ... _.___._.. 203 | 68| 209 | 68| 242 | 65| 246 161 | 236 53| 276 61
New Orleans, La___________________ 170 | 52 188 | 58 232 | 62 241 ; 62 332 | 78 317 75
New York, N. Y. _______________._ 182 | 81 185 |.53 | 121759 249 ¢ 62 221 | 49 | 234 52
Norfolk, Va___.______._________...| 178158 197 | 63 2351 63 255 65 279 | 64 | 257 68
Northfield, V.. __________._______ 114[30| 194 | 84| 178 | 48| 186 {46 | 193 |42 288 | 62
North Head, Wash____________.____ 57120 134144 1 243 1'B6 272187 218 | 47 |- 164135
North Platte, Nebr__.___ ... . _._._ 210 '70 | 185 | 60 | 17848 | 296174 | 203 | 85| 342 78
Oklahoma City, Okla__ . __._____..__ 206 1 66 156 1 49 215 58 251764 279 84 322 T4
Omaha, Nebr. ..o .. oo o __._ 191 Y64 | 193 62 202.):55| 831 {83 | 305 68 380 73
Parkersburg, W. Va________ e 116 {38 105134 [ 153 (41 { 224.. 56| 222 50 | 288 ‘65
Pens?.col&, e .. 166 |51 | 191 | 59 238 | 64 268 | 69 332 | 78 2¥8 66
Peoria, ... __._ .. ... 169 1 57| 155(50) 105128 2441 61| 230,51 285+ &9
Philadelphia, Pa . ____________ . ... 175158 | 191 |61 | 252 | 68| 240 {80 | 262 | 60 282 63
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July Aungust September October November December Annpal
i
, Per- Per- Per- Per- Per- Per- | Per-
Station cent- cent- ! cent- cent- cent- cent- { cent-
Hours 3&"‘ Hows aogre Hours | %8¢ | Hours aog‘e Hours 8% | Hours 8¢ | Hours w\ a;)gf
- 09- - - ; N
sggie s?gi; sgble spig?e sr;gie m | me
Fresno, Calif__________. 445 1100 | 416 | 99| 368 { 99 | 309 | 89 | 254 | 83 | 128 | 43 | 3, 853 ; 85
Galveston, Tex______._. 369 | 86 323 | 79 | 308 | 83 314 | 88 248 | 77 104 | 33 , 015 ¢+ 67
Grand Haven, Mich____| 321 | 69 281 | 65 206 | 55 266 | 78 91 | 31 3211|2253, 48
Grand Junction, Colo___| 360 | 80! 357 | 84 | 302 |81 23267 255 85| 149051 3,304 73
Grand Rapids, Mich.___| 346 | 74 270 | 63 182 | 49 216 | 63 69 | 24 26 912 321 49
Green Bay, Wis._.___.. 300 | 64 292 | 67 213 | 57 251 | 74 117 | 41 153 | 66 | 2, 545 56
Greenville, S. C________ 282 | 64 316 | 76 204 | 55 303 | 87 258 | 83 181 | 59 | 2, 966 67
Groesbeck, Tex.__...__ 322 ;74 313 | 76 258 | 69 289 | 82 205 | 65 124 { 39 | 2,792 62
Harrisburg, Pa_________ 305 | 67 291 | 68 195 | 52 270 | 78 170 | 57 91 | 31 | 2,574 57
Havre, Mont..._.______| 415 | 85 339 | 76 259 69 216 | 65 135 | 49 80 | 31 | 2,703 58
I
Helena, Mont 365 761 342 | 78 | 253 | 67 | 173 | 51 118 | 42 75 28 | 2,661 | 57
Honolulu, Hawaii_ . 249 | 61 280 | 70 238 | 65 199 | 55 174 | 52 211 | 63 | 2, 648 60
Houston, Tex 391 | 91 353 | 86 295 | 80 272 | 77 226 | 71 111 | 35 | 3,041 67
Huron, 8. Dak 395 | 84 343 | 79 233 | 62 . 228 | 67 158 | 55 108 | 39 | 3, 118 69
Independence, Calif_____| 415 | 93 | 401 | 96 | 342 | 92 204 {85 | 242 | 79 | ____ . __l.____.. I
Indianapolis, Ind._.._____ 337 | 74 314 | 74 222 1 59 | 207 |86 182 | 61 124 43 | 2, 651 58
Jacksonville, Fla__.. _.._| 254 | 59 329 | 80 233 | 63 1 156 | 44 250 | 78 151 | 47 | 2, 891 64
Juneau, Alaska_____, _._ 89 | 16 | 131 | 27 52 | 13 43 | 13 65 | 27 95 47 | 1,144 | 24
Kalispell, Mont_.__.__ ... 394 | 81 324 | 73 257 | 68 191 | 57 80 | 29 78 1 30 | 2, 743 58
Kansas City, Mo._._.._._ 364 | 80 356 | 84 293 | 79 208 | 86 233 | 77 169 : 58 | 3, 252 72
Key West, Fla_._______ 337 | 80 320 | 80 291179 216 | 60 258 | 79 264 | 80 | 3, 309 74
Knoxville, Tenn.__.._.__ 242 | b4 288 | 69 174 | 47 287 | 82 168 | 54 147 | 49 | 2, 538 56
LaCrosse, Wis__....... 340 | 73 285 | 66 190 | 51 261 | 77 136 | 47 144 | 52 | 2, 565 57
Lander, Wyo___________ 360 | 77 334 | 77 244 | 85 173 | 51 202 | 69 150 | 53 | 2,736 60
Lansing, Mich__________| 348 | 76 318 | 74 215 | 87 274 | 80 124 | 43 108 | 39 | 2, 687 58
Lexington, Ky._ . .l 261 | 58 264 | 63 166 | 45 235 | 68 98-} 32 122 | 41 | 1,990 44
Little Rock, Ark_._ | 32473 326 | 78 253 | 68 302 | 86 172 | 55 163 | 54 | 2, 878 64
Los Angeles, Calif . _____ 356 | 81 328179 306 | 82 257 | 73 266 | 85 199 | 65 | 3,374 76
Louisville, Ky...._..... 344 | 77 3151 75 198 | 53 288 | 83 121 | 40 123 | 42 | 2,639 58
Ludington, Mich__..___. 333 | 71 292 | 67 209 | 56 | 283 | 83 91 | 32 33 | 12 | 2,400 51
Lynchburg, Va_..._.___ 322, 72 316 | 76 179 | 48 279 | 80 169 | 55 150 | 50 | 2, 777 62
acon, G&_ __.._.._.___ 345 | 79 368 | 89 243 | 86 309 | 88 275 | 88 168 | 54 | 3,335 74
Madison, Wis_.____.__. 317 1 68| 286 |66 | 183 (49| 255 | 75| 126 {43 | 113 40 | 2,365 | 52
Marquette, Mich_._____ 276 | 58 270 | 61 193 | 51 180 | 53 86 | 31 83 131 | 2,139 46
Memphis, Tenn._.._._. 306 | 69 313 | 76 248 | 67 312 | 89 180 | 58 159 | 52 | 2, 909 65
Meridian, Miss.._._.___ 358 | 83 317 | 77 257 | 69 314 | 89 250 | 79 138 | 44 | 3,075 68
Miami, Ii!la ____________ 306 | 72 297 | 74 248 | 67 214 | 60 232 | 71 242 1 74 | 8,158 71
Miles City, Mont_______ 369 {78 338 |77 27072, 200 59| 158 | 55 106 | 40 | 2,684 | 58
Milwaukee, Wis.__..__. 344 | 74 298 | 69 231 | 62 258 | 76 140 | 48 127 | 45 | 2, 659 59
Minneapolis, Minn___.__, 351 | 74 281 | 64 190 | 51 232 | 68 129 | 45 130 | 48 | 2,690 59
Mobile, Ala..__..______ 361 | 84 354 | 86 289 | 78 279 1 79 211 | 67 143 | 45 | 3,089 69
Modena, Utah. . __..___ 374 | 83 394 | 93 328 88 299 | 86 260 | 86 209 1 71 | 3,702 83
New Haven, Conn.._.__ 325 | 71 277 | 65 221 | &89 296 | 86 194 | 65 139 | 48 | 2,864 64
New Orleans, La__ _._.. 350 | 81 314} 77 284 | 77 286 | 81 231 | 72 105 | 33 | 3,051 67
New York, I‘i Yool 318 | 69 299.1 70 237 | 63 301 | 88 202 | 68 152 | 53 | 2,779 62
Norfolk, Va_._. . _..__ 203 | 65| 326178 176,47 | 281 |81 | 200}66| 150 | 50 | 2,828 | 63
Northfield, V.. wimen| 304165 266 | 61 177 | 47 228 | 67 112 | 39 76 | 27 | 2,317 51
North Head, Wash.. ___. 208 | 44 | 108 {25 170|451 122 | 36| 121 | 43 86 {321,004 | 42
Narth Platte, Nebr_____ 385 | 86 344 | 81 259 | 69 250 | 73 209 | 70 131 | 46 | 3, 094 68
Oklahoma City, Okla___| 289 | 65 260 | 62 309 | 83 285 | 81 237 | 76 150 | 49 | 2, 9567 66
QOmaha, Nebr__.____.__ 375 | 82 334 {78 268 | 72 262 | 76 187 | 63 124 | 43 | 3,102 68
Parkers W.Va....| 33073 30871 169 | 45| 233 | 67 98 | 32 78127 12,319 | 50
Pensacola, Fla___....._..| 83277 | 35487 | 25569 | 290 82 272 185 | 116 | 37 | 3,092 69
Peoria, IH. .. .. _____ 338 {74 | 303171 | 228 |60 | 288 |84 | 165 55| 145{ 50 2,634 | 58
Philadelphia, Pa_._...._ 363180/ 280661 1781481 2841821 1791 60 09 | 34 12,785 62
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January February March April May
|

Per- Per- Per- \ Per- Per- Per-

- Station cent- cent- cent- cent- cent- cent-

Hours | %0 | Hours | %8% | Hours | % | Hours | %° | Hours 8% | Hours | %9

. - o

sible 4ible siblo 15‘;’{; &bl aible

- i

Phoenix, Ariz.. ..o ... 317 [100 | 318199 | 310 | 86| 345 88| 424 | 99 | 420 | 98
Pittsburgh, Pa. ... ..__ 109 | 37 137 144 | 156 .42 | 232158 224 ) 50! 308 | 68
Pocatello, Idaho_. ...~ 1490 51| 178 | 58 { 217 | 58 | 298 : 74 | 412 [ 91| 396 | 86
Port Angeles, Wash .61 19 74 125 ] 191 | 52| 234 | 67| 253 | 54 | 223 | 47
Port Arthur, Tex. ..o __.__..__. . 160149 | 162150 | 212 57| 161 | 42| 265 |63 | 310 | 74
Port Huron, Mich_. | B8 30| 1491 48| 13537 | 184 1 46| 212 ;47| 298 65
Portland, Me______ 193 | 67 | 219 [ 72| 228162 | 226 | 56| 235 51| 305| 66
Portland, Oreg ... 70125 76 | 25| 153 |41 | 241 59| 292 63| 316 | 67
Providence, R. 1 __________ _______ 200 | 68 | 197 | 64| 244 | 66| 249 62 { 220 51 285| 63
Pueblo, Colo_ .. ..o o . 239 |78 | 222171 204 !65] 281 |71 | 288 |65 | 363 | 82
Raleigh, N.C.___._ .. .. _________ 171 | 55| 17254 | 214158 | 243 : 62| 31672 271 62
Rapid City, 8. Dak_._________._____ 170 | 59| 200 66| 193 | 52| 225 |56 | 279 |61 | 288 | 62
Reading, Pa_ - _________ 146 | 48 | 156 | 50 | 235 |63 | 254 | 64 | 23152 231 51
Richmond, Va__. .. ____________ 184 | 60 | 167 | 53| 244 (66| 276 | 70| 300 | 70 | 255 | 58
Rochester, N. Y____..__.___________ 115 |39 | 147 [ 48| 180 | 49 | 253 | 63 | 248 | 55| 330 | 72
Roswell, N. Mex_.___.___.____.____ 205 (93| 221 69| 281176 | 285 73| 291 | 68| 38 | 89
Royal Center Ind. .. . _____ 152 151 116 1 37| 102128 ) 150 | 40 128 | 28 | 174 | 38
Sacramento, Calif__________________ 192 {63 | 229 | 73| 268 | 72| 347 | 87| 430 | 97| 433 | 97
Saginaw, Mieh.____..______________ 93 32| 128 42| 13837 | 225 56| 263 | 58{ 300| 65
St. Joseph, Mo_..____ s 174 | 58 | 182 | 58 | 166 | 45| 282 71| 272 | 61| 3813 | 70
S, Louis, Mo, _oooou oo . 130 |43 | 160 ) 51| 116 |31 | 237 | 60| 197 | 44 | 186 | 42
St. Paul, Mion_..___.________._____ 185 65| 190163 | 165 |45 | 215 | 53| 281 |61 295 63
Salt Lake City, Utah.___. .. . . 137 |46 | 174 | 56 | 192 [ 62| 302 | 75| 366 | 82 | 425 94
San Antonio, TexX----..._._____.__.__ 179 | 55 | 182 {56 | 246 | 66 | 258 | 67 | 236 | 56 | 273 65
San Diego, Calif_ .- SR S 283 |80 | 276 | 86| 275 (74| 242 (62| 261 61| 302! 70
Sandy Hook, N. J_...______________ 182 1 61| 172 | 55| 231 62| 251! 63| 254 57| 2791 62
San Franciseo, Calif . ___________.___ 201 {661 213 |68 | 277 | 75| 288 | 73| 30369 | 317 72
San Jose, Calif_____.______________ 238 1 77| 223 (71| 267172 202)74| 390 |89 401 | o1
San Juan, Porto Rico_______________ 279 {80 | 22868 | 312 |83 | 297 |79 | 317 (79| 318 79
San Luis Obispo, Calif_______.________ 250 |80 | 256 |81 | 208 | 80| 268 |68 | 33577 356 82
Santa Fe, N.Mex..________________ 284 (91| 221 |70 222 /60| 288 | 73| 309 | 71| 369 | 84
Sault Ste. Marie, Mich...____._____. 54 (19| 138 |46 | 179 |48 | 247 {61 | 234 |51 309 ] 66
Savannah, Ga..o.... . __.____ | 140 1 46| 205 | 64| 231 )62 232 | 60| 312 |73 ) 290 68
Seattle, Wash____________.____. ___ [ 50118 | 108 | 36| 179 |48 | 225 |55 | 190 | 61| 272 57
Bheridan, Wyo_...._______.________ P 162 | 57| 167 | 55| 185150 | 211 |52 | 268 | 58| 300 | 64
Sioux City, fowa. - _.__.__. _______ 100 | 67 | 180162 | 176 (48| 285 | 71| 259 |57 | 269 | 59
Spokane, Wash 01 {83 | 153 |51 242 |66 | 331 | 81| 424 | 90| 403 | 84
Springfield, .. ________________ 173 158 | 168 |54 | 1183 {30, 250 (65| 218 (49| 274! 61
Springfield, Mo 168 1 55 | 166 | 53 | 164 | 44 | 240 | 83| 245 | B6 | 288 | 65
'acoma, Wash_ ... _ e | 28 1 10 40113 | 108 (20| 159 {39 | 218 |47 140! 30
Tampa, Fla___._..._____.____ _____ . 114135 203 62| 254 68| 282 73| 824 (77| 286 | €9
Terre Haute, Ind._________..__..__., 163 | 54| 129 {41 100 |27 | 211 |53 | 200 | 45| 240 | 54
Toledo, Ohio______._____________.__ ' 89130 101 |33 98 | 27 211 | 53 ' 243 | 54 264 | 58
Trenton, N. J.__.._.._____._____ L.l IB6 162 ] 177 {57 252168 | 262 (66| 241 (54| 242 | B4
Vieksburg, Miss_...___________..___ 190 {60 | 164 | 51 | 246 {66 | 244 |83 | 306 | 71 | 368 | B&
Walla Walla, Wash__..______ ______ 86 (30| 14247 | 219|590 27467 | 406 | 88| 359 | 76
Washington, D. C...._ ... ______ 181 { 60 | 163 |52 | 231 |62 251183 | 244 | 55| 257 58
Wichita, Kans_____._____._ ... __ ‘195 |64 | 187 | 60| 208 {56! 272|169 | 3151 Fi | 826 | 74
Williston, N. Dak_____________._.__ 153 | 56 | 126 {421 2001{ 54 188 {46 314 |67 | 277 | 58
Wilmington, N. C.___.__.__._ _______ 171 154 | 208 (65| 224 |60 265 |68 | 331|771 275 64
Winnemucea, Nev____._ . .. _____.__ 197 |66 | 211{68| 213 |57 33118 | 404 (90| 4211 93
Wytheville, Va..______________.____ 154 |50 01 120 156142 | 203 |52 22451 238 | 54
Yenkton, 8. Dak ... ___.____._.__ 1721 89| 164 |53 | 164 {44 | 266166 | 252 | 551 -265'1 &8
Yellowstone Park, Wyo_ ... 130 |45 | 176 158 | 210457 | 190 |47 | 304 |66 | 286 | 61
Yuma, Ariz______ eieeecswoocilio B14 199 316 {00 | 350 94! 361492 426 | 99 | 426 | 100
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July August September October November December Annual
Per- Per- Per- Per- Per- Per- Per-
Station cent- cent- cent- cent- cent- cent- cent-
Hours | %P | Hours &P | Hours | %2° | Hours ag;’ Hours | % | Hours ‘ogf Hours | °8°
" . s- . -
sibie alble sible dible Sibie sible sible
Phoenix, Arizg__.._._____ 343 1 78 | 386 | 93 335 | 90 | 342 197 290 |92 | 226 73 | 4,064 91
Pittsburgh, Pa....._.___ 367 80| 336 79 199 1 63 | 265 77 140 | 47 62 | 22 | 2,535 58
Pocatello, idaho ........ 362,78 ' 3708 | 286 76 186 | 55 168 | 57 79 [ 28 | 3,100 | 66
Port Angeles, Wash.__._| 323 1 67 ° 250 | 56 | 233 | 62 104 | 31 37|13 951361 2,068 ! 43
Port Arthur, Tex___..._. 379 | 88| 207 | 73 308 1 83| 313 | 88| 246 | 77 102 | 32 : 2,915 65
t
Port Huron, Mich___.__ 316 | 68 | 237 | &5 182 1 49 224 | 65 101 | 35 64 1 23 | 2 189 47
Portland, Me__.._..____ 368 | 79 | 283 | 65 250 | 67 | 252 | 74 154 | 53 140 | 51 | 2,854 64
Portland, Oreg.._....__ 381 )80 276163 242 | 64 107 | 32 90 | 32 86 | 32 | 2,331 49
Providence, R. I._______ 334172 273 |64 | 223 |60 270 | 79 183 | 62 164 | 58 | 2,852 64
Pueblo, Colo.. .. .____._ 332 | 74 337 | BO| 320 | 86| 268 | 77 | 249 | 82 183 | 62 | 3,286 74
Raleigh N C .......... 284 164 | 3171761 201 54 294 | 84 219 1 71 157 | 52 2,861 64
Rapid é S. Dak._._. 362 771 311 )72 | 28576 250 |73 200 69 160 | 58 | 2,923 65
Reading, Pa______._____ 308 | 681 3101 73 206 | 55 | 200 | 84 169 | 56 122 | 42 | 2,657 59
Richmond, Va __________ 206 1 66 | 299 { 71 150 | 40 | 281 | 81 169 | 56 130 | 44 | 2,760 , 61
Rochester, N.Yo..___ 381 | 82 324 | 75| 204 | 55| 236 ! 69 156 | 54 60 | 21 | 2,635 57
Roswell, N. Mex _______ | 328175| 309!75| 332 )89 308 &7 289 1 92| 239 } 77 1 3,558 | 80
Royal Cente ...... i 295 | 64 | 286 | 67 168 | 45 | 298 | 86 159 © 53 83 129 2,119 | 47
Sacramento, é ........ 441 1 97 | 417 | 99 367 {98 | 254 i 74| 212 (70 97 | 33 3,687 80
Saginaw, Mlch-___-“ __§ 361 | 78 319 1 74| 220159 27179 120 | 44 81129 2 529 54
St. Joseph Mo ..o . | 347 | 76 322 |76 245 |66 263 | 76| 21973 134 | 46 | 2,918 65
8t. Louis, Mo 260 | 57| 300 | 73| 203 |54 236 |68 158 | 53 119 | 40 | 2,311 51
8t. Paul, Minn__ 338 72| 303 | 70 199 | 53 | 223 | 66 127 | 44 137 { 50 | 2,656 59
Salt Lake City, Utah 409 | 89 | 390 91 208 | 80 185 | 54 177 1 60 | 140 | 49 ; 3,196 69
San Antonio, Tex_______ 334|781 337183 260701 277 | 78| 200 | 65 93 1 201 2,885 | 64
San Diego, Calif________ 296 | 68 | 259 | 63 295 | 80| 24570 231 74| 184 | 59 3 150 71
Sandy Hook, N. J__.___ 344 { 76| 314 | 74| 249 | 87| 205 86 187 1 62} 126 | 43 | 2,884 64
San Francxsco, Callf _____ 346 1 77 1 220 | 54 313 [ 84| 26576 | 217 . 71 183 1 62 | 3, 152 71
San Jose, Calif_____ ___ 410 | 92 | 350 83 320 18 | 250 |72) 217 |71 137 | 46 | 3, 497 77
San Juan, Porto Rlco__- 322 |79 200176 283 (7T 2741 75| 210 621! 260,763,392 76
San Luis Obispo, Calif..| 345 | 78 | 324 | 78 | 320 | 86 73 | 78 248 | 80| 203 | 67 | 3,476 78
Santa Fe, N. Mex_._.___ 310 | 70| 329 | 79 323 | 87| 291 | 83 | 246 | 80 184 | 61 { 3,376 | 76
Sault Ste. Marie, Mich__.| 296 | 62 | 240 | 55 209 | 56 | 208 | 61 53 1-19% 46 | 17 ) 2,213 47
Savannah, Ga__.___..___ 280 | 64 | 342 | 83 178 | 48 | 220 |63 | 246 | 78 152 | 48 | 2,837 63
Seattle, Wash.________. 342 | 71 253 | 57 239 | 63 122 | 36 86 | 31 72 | 27 | 2,237 47
Sheridan, Wyo____.____ 365 | 77 | 350 | 80| 241 | 64 172 | 51 179 | 62 128 | 47 { 2,729 | 60
Sioux City, Yowa__.___. 369 {80 316 | 74 | 239 )64 ) 268 78 | 181 . 61 142 1 50 | 2,892 | 64
Spokane, Wash_________ 402 | 83 | 327 | 74 278 | T4 158 | 47 74 | 27 99 | 38 | 2,983 | 62
Spnngﬁeld, 4} D, 318 | 70 | 317 1 75 | 247 1 66| 206 | 86 158 : 53 164 | 56 2 704 | 60
Springfield, Mo..._____. 307 |60 3331 70| 254 68| 287 {8 ; 213 70! 150 50 2 822 63
’Ipnoma., Was _________ 170 | 35 184 | 42 150 | 40 83 | 25 51 | 18 67 | 25 1 397 | 29
Tampa, Fla_._ .. _______ 225 | 53 | 293 | 72 234 | 63 172 | 48 | 271 | 84 178 | 55 | 2,837 | 63
Terre Haute Ind.._____ 322 | 71 311 | 73| 22560 294 | 85| 168 | 56 129 | 44 | 2,494 | 55
Toledo, Ohl() ___________ 35176 298| 70 182 | 48 265 | 77 153 | 52 92 | 32 ' 2,347 51
Ttenton, N Jooo o 335 | 74| 302 71 199 | 63 | 278 | 81 190 | 64 134 | 46 | 2,798 | 62
Vicksburg, Miss_.______ 398 | 92| 372|190 | 330 (82| 318 {90 202! 64 140 ! 45 3 277 72
Walla Walla, Wash_____ 402 1 86| 377 86| 284178 182 | 54 61 | 21 70 1 26 | 2,863 | 60
Washington, D. C______ 321 {71 313 | 74 169 | 45 276 |. 80 145 | 48 ¢ 117 [ 40 | 2,668 | 59
Wichita, Kans .......... 350 | 78 | 316 | 75| 284 176 268 |77 | 224 | 74 151 | 51 | 3,098 | 69
Williston, N. Dak ______ ;372 (77| 82373 | 256 {67 | 220 | 65 136 | 49 121 : 46 : 2,683 | 58
Wilmington, N. C______ 201 |66 | 292 | 70| 217 | 58 | 284 | 81 236 | 76 142 | 46 1 2,937 | 65
Winnemucca, Nev..___. 427 193 | 39693 339 |91 | 22666, 194 ;65| 148 62| 3,508 76
Wytheville, Va.._..._.. 215 48 | 260 | 62 156 | 42| 280 | 80 157 | 51 142 ' 47 | 2,277 | 51
Yankton, é Dak_._____ 350 | 75 287 |67 21958 228 67 167 : 57 110 |39 | 2,644 | 68
Yellowstone Park, Wyo..| 328 {701 333 | 77 { 2371 63 134 | 30 133 | 46 91133 2,552| 65
Yums, Arig. ... ...~ 416 | 95| 412 1100 | 344 | 93 | 342 | 97 305 ‘ 97 | 256 | 83 4 268 | 96




EXCESSIVE RAINFALL, 1924

The following table contains statistics of excessive rainfall during the calendar year 1924.
Similar data for the years 1896 to 1923, inclusive, have been presented in the appropriate annual
reports of the Chief of the Weather Bureau. The published data prior to 1896 consist of a
record of maximum amounts of rainfall in 5 and 10 minute periods, also in 1 and 24 hours. The
annual report for 1895-96 contains a summary of the records which up to that time had been
made at the principal stations supplied with automatic gauges.

The following table shows, for most stations of the Weather Bureau furnished with self-
registering gauges, the accumulated amounts of precipitation for each 5 minutes during all
storms of 1924 in which the rate of fall equaled or exceeded 0.25 inch in any 5-minute period,
or 0.30 inch in any 10-minute period, or 0.35 inch in any 15-minute period, etc. If the period
be 1 hour, the minimum fall would need to be 0.80 inch; if 2 hours, 1.40 inches. In the com-
paratively few cases when the excessive rate of fall continued for more than 2 hours, the record
has been spread over three or more lines, as necessary, each line showing amounts through 50
minutes; the four left-hand columns have each but a single entry for the storm, while the
amounts shown in the column headed “5 min."” are, in reality, the 55-minute amount on the
second line, the 105-minute amount on the third line, etc.

The excepted stations, for which the statisties onlv of the more intense storms appear
here, are those in the South Atla.umc and the Gulf States, including Arkansas and Tennessee, but
not including the western portion of Texas. In these States very heavy falls are so frequent
that much space would be needed to print detailed statistics of each rainfall that attained to
one of the limits mentioned above, so only the more intense rainfalls are shown. At most
stations the only falls included are those in which 1 inch or mere fell within an hour, as footnote 6
indicates; but a few stations within these States had no such fall during 1923; so for such stations
those falls in which 0.50 inch or more fell within 30 minutes have been presented (footnote 5).

Normal standard time at the place of occurrence is cmployed in this table.

Accumulated amounts of psecipitation for each & minutes for the principal storms in which the raie of fall equaled
or exceeded 0.25 inch in any & minutes or 0.80 in 1 hour during 1924 ai all stations jurnished with self-regis-
tering gauges

A T s T lo @ - N . .
! Total duration é 2 Excessive rate EE Depths of precipitation &Iaii::tl;s) during periods of time
) ®
Btation and date §§ s e e
3 248 .1gld sid 8ig|8igls(818
13 Zg8lgi 2181818188 £ £ |
From— | To— |EE| Began— | Ended— 23| E|H |8 |8 B E|E|E|8|E ¢
5 i sle(2 giglg s g|e/8/2|8|E |8
NEW ENGLAND
STATES
Eastlport, Me.: : 1. ’
uy17__.._...[11:028.m. [10:00 p.m.| 2.44]/11:438.m.| 1:15p. m.| 0.01)0. 120.23:0. 370, 51’0. 0. 73/0. 8310, B4/1. 0011 021. 14/1. 35]1. 621____
11:52a.m. | 145p.m.| .9811:85a. m. |12:44p. m. : L
258p.m.| 6:20p.m.| .4 11p.m.| 3:23p. m.
- 217 p.m.| 35p.m. L0 22p.m. | 2:53p.m.
5:10 8. m. | 7:55 1.06; §:308. m.; 5598 m.
210p.m.| 2:55p. m .38 2:25p.m.! 2:38p. m.
---1 10:17 2. m. | 12:00 noon . 421 11:30 8. m. ll&:)n m.
..{11:16 a. m, | 12:50 p. m. . 96{ 11:31 &. m. | 12:00 noon.
o 820pom. S15p.m.| .52 &bp.m.| &:27p.m,
. B44p.m.| %llp m. .5l S:44p.m. | 85¢p. m.
1745p.w. | 1:30p. m.| 427 1:25a.m.| 1:508 m.
748p.m. ] 1:30p m.| 427 3:00a.m. i 405a m. .
 On previous date.
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Accumulaied amounts of precipitalion for each 6 minutes for the principal storms in which the rate of fall equaled
or exceeded 0.26 inch in any 5 minutes or 0.80 in 1 hour during 1924 at all stations furnished with self-regis-
tering gauges—Continued

I 28 Sl . . .
! Total duration | § § Excessive rate ! ﬁ ] Depths of precipitation gxl:i g&!;%s) during periods of time
- SN § - g
Station and date 5% ‘E § A
— 3@ — (58w 8| =
From To— |88 Began- Ended— | gaslz g
P < w | =
NEW ENGLAND !
BTATES~COnt. ! |
i i
Nantucket, Mass.: I
9:45p.m.: 0.72) 7:67p.m.| &10p. m.:
105 p.m., .67/11:59a.m.  12:09p. m.
12:20p.m.| ,76{11:40a.Mm. |11:51 a. m. |
6:30 p.m. 2,95 11:56 2. m. | 12:38 p. m.
_________ 8:10 p. m, 74} 6:34p.m.{ 645p. m.
g:ég a.m, ggg a.m.
.00 a. m. :50 8. m. .
--------- L5 pom. | 4455 9:50 & m. | 10:40 . m. I
10:40 8. 1, ; 11:10a. m.
9:37a.m. 4.83 10:59p.m. ; 1240 am. 110 .10/. 161 L27) .46 .59, 62\’
9:37a.m. 4.83) 33Wam. | £1lam. 7] .22 .33 .40 .44 .54
6:34 p.m. L85 8:12p.m.{ 626p.m.
6:40 p. m. 1 48] 4:38p.m.| 444p m. |
Sept. 5. 845p.m.| 1.03] 52pm.| 533p.m. ;|
New Haven, C |
June 21__ 6:258.m. . .84 545am.| 600a m.
July 17___. 12:38 p. m. .31 12228 p.m. | 1238 p.m.
MIDDLE  ATLANTIC |
STATES ;
Albany, N.Y.: !
June 25__ .i 6:08a.m.| Ti43am. .52 T:19a.m. | 7:29a.m.
i Bl4p.m.! 6:03p.a. .37 549p.m,| 5567 p.m.
1253 p.m.| 216p.m.! .86 1:06p.m.{ 1148p m.
6:06a.m.| 630p.m.. 235 2:05p.m.; 3:05p. m.
| 24ba.m.| 4:008m.! .70] 252a.m.| 3:08am.
i B40p.m.’D.N.am.| 236 B8:46p.m.{ 9:38p.m.
8:45p. m, PD. N.a, m. .93 10:3¢ p.m. | 10:49 p. m.
7:17am. | 7:40a.m. .60 7:17am.| 7:29a.m,
545p.m.| 645p.m.; .88 55lp.m.| 8:19p.m.
5158.m,| §bSam.: .46 5:4am.| 54lam,
1240p.m.| 1:30p.m.’ .43 1245p.m.| 1:01 p.m.
Aug. 25. 9:003.m.| 430p.m., 233 ®18am. | 10:50a m.
New York, N. ‘
June 25. 400pm.; 510p.m.| 110 €13p.m. 4:33 p.m.
Aug. 12__ 4:008m. | 215p.m.; 3.02 525am. | 5558 m.
Harrisburg, . :
June 17_ 6:35pm.; 80pm,: .64 700p.m.| 725p.m.
June 28__ 10:45p.m. | 26:00a.m, ; 1.34 10:50p.m,| 11:04 p.m.
July 2. 4:20p.m, | 6:25p.m.: 218 437p.m.| 537p.m.
9:00p.m. |D.N.p.m.: .77 920p.m.| 9:50p.m.
|
3W0p. .| 8:W0p.m.| .92 408pm.| £18p.m,
10:358.m. | 12220 p.m,, 1.16/ 1103 5. m, | 11118 am,
744p.m. 38:50a.m. 1.88 9:03p.m.| 933p m.
i 420p.mn. | 645 p, m. .72 5:04p.m.{ 5:24p.m.
C 240p.m.| 312p.m., 104 243p.m.; 3:00p.m.
120 p.m, (£7:25 8. m. .83} 11:35 p.m. | 11:65 p.m.
235a.m. | 4:25am. .521 2:52a.m.| $:00am.
200am, | 330am. | .77 208am.| 218am.
2:00s.m. | 3:3am. L7 2:32a.m.| 251 avm.
2:20p.m.{ 330p.m.| .70} 30ip.m.| 3:18p.m.
12:458.m, | 9458 m.| 281 T:25am.| 8:16am.
Scranton, Pa.: .
May 18._ 3:05p.m.} 6:10p m. .48 318 p.m.} 3:28p.m.
June 28__ 1001 p.m. D.N.a.m. V57 15 pom. | 11:25 pom.
July 8. 9:00 8. m. | 10:45 a. m. .54 208a.m.| 9:Mam.
Do._. 11:08a.m. | 142p.m.| 1.68) 1150s.m.| 1:00 p.m.
Aug. 25. 12:58p.m.! 422p.m, .80 3:00p.m.| 3:08p.m.
Atlantic City, i
July 17 235p.m. | 246p.m. .39 2:37p.m.{ 245p m.
6:158.m, | 11:508.m, | 1.35). 7:17am.|{ 730am.
12:40p.m.| 410p.m.| .57 ZWp.m.| 237p.m.
7:158.m. | 230p.m, o7 1024 e, | 10:45 8. m. .
455p.m, | 730pom.| .86 532p.m.| S48p.m. .
82 p.m.: D.N.pm.: .54 10:22p.m.| 1031 p.m.
4:07p.m. | 630p.m, .93 409p.m.| 42p.m.
82 p.m,; 935p.m. .49 8:24p.m.| 833p.m.
38:00 p.m. | 11:35 8. 1. | 280 1238 8.m, | 12:58 &.1m.
8:53 a.m 1:10p.m.i 101 8:33am.| 9:52am. L 07]
2ilpm,} T:66pem,; 1.13) 728 p.m.| 7:33 p.m. 67
2:55 p.m.| 6:55p.m. 91 4fipm| 44ipm.| .04 .
6:208.m. | 7:208.m. .72 gﬁ 8. 1. ;Ml)g B M. g} ! . 3
340 p.m. | 4:45 pom. 74 344 p.x., 10 p.m. . 28 : .- .-
w‘,?.m. a:asg.m, 2168 587 p.m. | 83Tpm.| AT . .51. . ‘vei .921.0111L. 151 29,1 3911 491,
1 2008 m, |11:30am. | 3.58 3:10am 4:18 8. m. 2% ,17‘.%’.38 .69‘.821 .78 L 8 .831,05‘1.3011,63
‘ospm. ! 7:25p.m.’ 207 LiZp.m.' l42p.m. Rot .58 .7 951 14200 " .

4 0n following date. . | * On previous date.
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Accumulaled amounis of precipilation for each 5 minutes for the principal storms in which the rate of fall equaled
or exceeded 0.25 inch in any & minules or 0.80 in 1 hour during 1924 at all stations furnished with self-regis-
tering gauges—Continued

Total duration ﬁ o Excesive rates Eg Depths of m-ecipitatio;: ((iijn i;%bgs) duriog periods of time
g0 @ pslvklo
83 2
1=} a
Station and date ‘E% _r T L N TS
=t B8 5\8. d|d| 6|64 d|g £'8 5, 8|§
From— To— ng Began— | Ended— |23% 2§ E|€|S|E|E/E|8|E 8 E EE
& < Tl=|2/2lx s 8|53 iz 8'8ig E|E
| [
SOUTH ATLANTIC . | I
STATES—o0ntinued ; ! ‘
Raleigh, N. C.# { !
June 28__ 735p.m. D.N.am 1.65 0:10p.m.| 9:30p.m.| 0. 410.19{0. 61/0.87]1.05!_ : !
540pm.! 643p.m 1.17{ 548p.m.| 6:27p.m. 26 . .
8:05 p.m, !D.N.a.m 2.2 9:12p.m.| 9:31p.m.
140p.m.| 615p.m.| 1l 5ﬁ 2:20p.m. | 3:20p.m.
5:26 p.m. 31l:45a.m 1.78] 543 p.m.| 6:46p.m.
8:588.m. [ 10:07a m. | 119 9:04 a.m. | 10:01 a. m.
10:30 a.m. | 11:45 a. m. 1,42} 10:32a. m., | 11:20 8. m.
y 8:20a.m. | L50p.m.] 561 1134a m 1:23 p.m,
Sept. 14. 1247 p.m.| 6:15p.m.| 2.31] 1:52p.m.| 2:47p.m.
Charleston, 8. C
July 4... 825a.m,| 7:00a.m.| 1.00| 6:32a.m.| 6:46a.m.
July 11 S 126a.m. | 12:85p.om, | LO2 11:53am, | 12:50 p.m.
Aug. 2. 2:2p.m.| 400p.m.| 228 242p.m.| 3:18p.m.
Aug. 3. 6:08p.m.| 7:35p.m.. 188 6:26p.m.| T:llp.m.
Aug. 4... 9:50 p.m., *D.N.am. | 224 10:28 p.m. | 11:41 p.m.
Columbia, 8. C
Mar. 20_ JD.N.am. | T:15p.m.| 228\ 413p.m.| 507p.m.| 1.
July 8. _. 12noon | 1:40p.m.| 1.38 12:03 p.m. | 12:33 p. m. L01f .12 .34 (6B O 1GI. 32 .| .. f___{ ..
Due West, 8.
June 26 J 124p.m.| 345p.m.| 1.08( 2:00p.m.{ 2:28p.m. .03] .07] . 24| .52] .79 971 U P I
Sept. 14 D.N.am )'i12:10p.m.| 339 3:11am. | 4:0lam. .57 .08 .11) .18] . 23/ .37} . RPN N SN
Greenville, 8. C
U T3 S, 640pm.| 85p.m.| 117 7:38p.m.{ 8:02p.m. L0131 . 59) . 87| 05!1. 12| U I T
100pmw.| £10p.m.; 1770 LIBp.m.| 1:52pm.; .01 .16 .621.171, 351 47 B | P, N F S R FU N
545p.m. ) 1045p.m.| 1L21] 650p.m.| 7:26p. m, 03 .09 . L34) .47, .77, 1) B L1 S SN SEUUI DN S SN
1I21am,} 2:1lam. .05,
2:1am. | 3:01a.m, L7
Sept. 16 ... 1548 p.m. (D.N.am.| 591% 30lam. | 3:51am. 1. 86i1.
&:5lam, | 4d4lam, 3. 2613,
44lam. | 451 am. 4. 434,
8:15a.m. | 9:05a m. .06 .
Doueaas 700am. | 7:A8pm.] 4074 9D5a. m.| 955am. <B4k
9:55a. m., | 10:35 8. m. 2. 00
Sept.28.........| 8:2p.m.PD.N.am.| 26l 848pm.| 948 p.m. .06 .
Jacksonville, Fla.: ¢
June 1 1.26 11:04a. m. | 11:34 2. m .18,
July 2. 1.85 2:10p.m.] 2:54p m. .29 .
July 12. 1.76) 48 p.m.{ 4:52p.m. <1
Aug. 9 1.33) 4:59p.m.| 526p.m. L13f .
Sept. 23. 2.65| 9:46p.m.{ 10:23 p.m, .22 .
Oct. 10_.. 4.85 3:37am.| 4:00am. J10) .
FLORIDA PENINSULA
Key West, Fla.: ¢
Jan. 10._ JD.N.am D.N.am.; 1.4 220am. | 236am. | .04 .30 .76/ .9601.00. .
Aug. 19_ .| &0Bam,|1l:10am.| 140 8:3am.| 9:0lam. .02; .19( .85/ . 40! .58 . 74| . 82] .89 . D91,
Sept. 12_.. ~226p.m.| 340p. m. 1.97] 228p.m 323 p.m. L01] . 28] .35| .48] , 67| .74] .86]1.0511. 22,1,
418am.| 508s.m.| .75 .06 .11 .20 27| .38) 45l .54 .63l .
Oct. 18 .. ____. 310:00p.m. | 733 p.m 5984 5:08a m 5:58 &, m. . 91j1. 03/1. 13|1. 22'1.31{1 4111, 4811, BOI
558 am. | 6:20am. 2.0012.122.18:2. 26220 __|....|--..
_ 905am. | 9:55am. L8[ .16/ .23 . 28 .83 7| 48/ 53
310:00 p.m.| 733 p.m.| 59031 9:55 a.m. | 10:45 a. m. .66( .71 .77 .941.071.%!1.3! 1. 341, -
10458 m. | 11:18a.m. |______ 1.45{1. 501. 59;1. 67(1. 78]1. 85{1. 91 -
235pm.| 700p.m.| 242 242p.m.| 427p.m.| .02 .14 .26 .35 ,41|.43] .57 .94/ 001, 1.41[2.042. 15
J1258pm.| 430p.m. | 150 10l pm 1:38 p.m. .02 .57} .74] .85/1.11!1. 16/1. 22i1. 26 PR FNDUN A
1109a.m 320p.m.| 213112228 p. m 2:18 p.m. : .52 .54 .56/ .62 . 63| .66] . 701 1. 501. 82!1. 89
3:25pm.i 3:69p.m.| 1.66 3:30p.m.}| 3:5¢p.m. 49; . 84]1.42:1. 64! JEREN R S,
801 p.m. PD.N.am. | 3.12{ 951 p m.| 10:45 p.m. 46| . 79(1. 06:1. 23{1. 33]1. 441, 47)1.
428 p.m. 5?11)gnm‘ ‘22 432 ligigén - e iR
516p.m.| 606 pm. 182.372. 5 3 -
D.N.am. | D.N.p.m. ’-“{sospm 656 p. 1., 54&654.71178&875.0?1
@56 pm. | e:50p.m. | I 822 . _|.... I
.23| .28, .37 .50] .54 22)] < J S AU O
.Oﬁll.ml.OSl.wl.%l. 1. 4601,
$11:47 p. m. .83!1.35]1.871‘042.221 2. 54
g{&& . 5813. 7113. 823. 8813. 91
-87( 56 8| &3l LT
111:47 p. m. L 101 1611 3111, 4011. 4411
. 92:2, 002, 0812, 132, 28(2.
2:00a. m. D41, 44]1. 81/2 13(2. 35(2.6212. 74|, ...
D.N.am 1. 18] .28/ .37) . 48] . T4]L.
333 p.m. .15] .20 .25 .38 .51/ .
12:07 p.m. .28 . 701.02i1. 211 431
330 p. e 59 . 99116119 .
6:10.p. m. 85124 1. 4211 57iL. 751
: 30pm .ssl‘u;:x%taxymon
July 7.. -t 812p.m. S04 L4 U S
sgi»yt.m.;....... Hirfaey R RN )
1 On following date. ¢ Only storms attaining 1 inch or more in 1 hour or less.
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Accumulated amounts of precipilalion for each § minules for the principal storms in which the rate of fall equaled
or exceeded 0.25 inch in any 5 minutes or 0.80 in 1 hour during 1924 at oll stations furnished with self-regis-
tering gauges—Continued

- ©
Total duration : a Excessive rate §g Depths of precipitation (in inches) during perlods of time
58 * g= indicated
- -
Station and date gg e [ s
28 522 . did|dld|d|5|5/d/14/4/5|8
From— To— | Z£| Began— | Ended— SE®IZ|H E|E|EIH |5 H|§|% E|lEIEE
g= <“laj2|lzlr|8|8|/s 2|2/2|/s|2 |88
EAST GULF STATES -
Atlants, Ga.:¢ [ ;
410am.| 9:10am. | 225 55lam.! 6486am.| 6 550130, 28,
420 p.m.| 715pm.| 157 43p.m.| 5I18p.m. 01 .08, 12 .
H:l9am. | 1142am. | 1.2 1109am. [ 11:M40am. ! 0 |.06 .36
1020am.| 405p.m.| 187 11:02a.m. |11:30e.m . 03]4 24[4. 59
855pm.{10:20p. m.| 12! 939 pm.{10:08p.m.| .01].27 .80].
4B pm.| 720p.m.] L6567 517p.m.! 538pm, .10 .25 . 53] .
318 pm.| 620pm.| L2 $2A4pm.} 348p.m.|{ .01].19] .53 .
214p.m.| 845p.m.; 251 2:2p.m.i 3:22p.m, .02! .25 . 85)L
|
940p.m.|DN.p.m.| 1L 13] 954 p.m.| 10:14pom. | .02 .14] .47,
3:06p.m.! 635pm.| 1.220 3:00pm.| 344p.m.! .01/.10, .20 .
1920 p.m. D.N.a.m. | 9.36! 1:40p.m.| 253 p.m.| 407 .11 .28!.
2920 p.m. #{D.N.am. | 9.36 pm.{ 5:39p.m.| 596 .08 .25 .
40 p.m.§ 1:39 p.m. .07, .06) .13| .
1224 p.m. PD. N.am 2.78< 1:30pm.| 220pm. |______ 77| .82 .
pm.{ 3:04p.m.| _____ 1 53|1. 62
434 pm.  DN.pm 1. 40 p.m.| 8:33p.m. .12] .18} .35] .
010pm |DN.pm.| 162 pm.|103pm.| .01 zn{ 47
1242p.m.| 2:15p.m.| 1.43 p.m. p.m. .01] .21 .55 .
6:25am. | 10:20a.m. | 2.32 a.m. a.m. .07 . 06] .12} .
1047am. | 1:58pm.; 1.38 a.m. a.m. .01{ .21} .36} .
Sept. 4____..__. . DN.am.| 810am.| 66 4.1, am. L05) .25 .71 .
p.-m. . DY .48] .
Sept. 14-15_...... Mlam | 0em. | 9.47 el Bl bt iy
Sept. 15.___..._. 2111la.m.| 900am,| 9.47] .50 .63 .
Do... fldlam. | 9:00am, | 9.47 .58 .75 .
Sept. 28.. 625nm. | 250p.m.| 272 .62 .57].
Do... 5:00p.m. | *4:40 p.m.| 6.98 .85 . 48] .
Sept. 29__ 35:00p.m.| 440p.m.{ 6.98 ; .64 .77} .
Pensacola, Fla.: i
July 6. DN.am | l:}0pm.| 260 3:2lam.{ 405am.| .01 .16 .50, 1.03/1. 2111
July 7... DN.am. | 7:10am.| 2.0 1l:27am.| L am . 20| i .58 . 1, 32/1. 50
Anniston, Ala.: i
1208 p.m.| 3:00p.m.| 136127 pm.| 125 pm.| .0 g‘ .46 . L B7|L 071
9:58 pom. PDN.a.m., 1.76 $:68p m.}{ 10:30 p.m. . .55 . 1. 2111, 38:1.
708am.| L:30pm.| 191 900am. | 936am. | .73] . 1.11/L 15
6:500atm. | 1215 p.m. | 1.52) 7:37am 8:17 a. . L8718 ——-
S80pm.  DN.am.| 270 Lllam. | 140am 1.071. -
750p.m.| &5pm,| 2204 7:52p.m.| 827 pm. 1.81[1.
2:02p.m.|{ 715p.m.| .61} 4$20pm. | 504p m. .66 .
June 30.. 2i18p.m.} 82Bpm.| 219 23lpm.| 3:19p.m. .85 .
Montgomery,
3:50p.m. 'D.N.am.| 16) 439pm. | 528pm. .28 . 81 .
140pm.| 345pm.| 1.86 20lp.m.| 2:55p.m. . .93
LiSam. | 600am. | 1.5 1:30am.| 2:1lam. .30 . .88 .
825 p.m.} $05p.m.' 130 640pm.} T:24pm. . 1. 08,
8:25am.| 750a.m.| 1.48 637am.| T13am. .47 . 78, 1, 041
753am.| Tpm.| 21 10474 m,. | 12113 p.m. . L84 .
415p.m.| 640p.m.} 175 436p.m.; &5:32p.m. 1 - .-
835p.m.| T45p.m.| 160 638p.m.. 717 pm. 1. 20 -
11035 p.m. | D.N.am. | 232 12:10a. m. | 12:628 m, . - -
2:18p.m.' 3585p.m.| L3 3lpm.| 3:32p.m. 11 VSO U R JUR SN N
27.25pm.| 6l6am. | 1.7 L2am | 25am .181 .33] .49 ane-
1040am. | 12:00noon | 1.50) 1042a m. | 11:41l a.m, .29 .29} .30 .
I00am. | 12:220p.m. | 1.52 11:05a.m. | 11:32am .49) . 84/1. 11k,
357p.m.| 458pm.} 1.18 4Bp.m.| £Bp.m [ 30 W L S
440p.m. | D.N.pm.|{ 192 442pm.| 512p.m 76/1. 00{1. 20/1.
WEST GULF STATES
Shreveport, La.: ¢ |
Aug. 17...._.... 155p.m.| 540p.m.; 156 2:15pm.} 305p.m. L 01] .23 .46 .75 .91 O7IL 181 24/1. 3211, 371, 47
Fort Smith, Ark. ¢ l f
L Apr.2s . 320pm. [ 10:0p.m.| 170 417p.m.{ 448p. m. .08] .20 .33 .51 .75 .93]1.1011. 13 RPN RN P
Little Rock, Ark.: 8 | |
Sept.1._.___...4 505p.m.fDN.aam 202 7:58pm.| Biéd4p.m. L19) .09 16 . 25] .31 .41} .49 . 56] . 67 Aol;l.m.“
i At e DN | 1138 220 ot 13| .9, .45 .50 o0 .52, .o0l1 08l1 18321 47
une 2-3._....._ 18 pom. D N.am 178 1:28p.m. | 12226 a.m. LO4 131 .29] .45] . 58] .60 .B2) . . 181.321. 47 .. -
June 21._. | 6:55am.| L:l5pm.| 3.28 B48am. | 1036am. 2 18] .07 . 17] .24} B .65 . 1.011.*1!;1.34@,1.431.5811.%140!100
July 2__ .l 837am.! 7:50a.m l.Mj 645a.m 7:08 3. m. L03] . 11] .42 . 74) . D41 06 {-mnot -
Oct. 12 . ... 10:29a.m. | 12220p.m.| 1, 1048 am, | 1:44a8.m. | . 07,10 .21 44 48] G4 .61] .80 .82 95113/ .| iamliea.
Corpu% ohristi, . t
ex.: b v
626am.| 3W0pm.| 26 1 Bpm 22 pm, L01] +19] .35 . 6411011, 251, 4B{1. 80{L. 751 062 37, ;
. 100am | 400am. | L9 108am. | l46am,} .01 .29 g . 9811, 14 1, 881 57163 !
1667 pom. ) 400D m.] 828 NWam. [1266pm. b .00l 07l 13 L2t ) sl el wl a1l LT LT G
* On following date, 1 On previous dste. ¢ Detaotive record, ® Only storms attaining 1.inch or 1wote in 1 hour or less.
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Accumulated amounts of precipitation for each 5 minutes for the principal storms in which the rate of fall equaled
or exceeded 0.25 vach wn any 6 minules or 0.80 in 1 hour during 1924 at all statrons furnished with self-regis-
tering gauges—Continued

*5 £ i . IS s : .
. . 1 Depths of precipitation (in inches) during periods of time
Total duration ‘é ~§ Excessive rate H E indicated
535 o
Station and date B3 P T T
=2 SeE | Siglgi2id|g g8 1812|518
From— | To—  BE| Began— | Ended— 82212 |5 8 E BIE|§:8|8 |8 §|8|E|E
£ < |5|2|=|8 8/8|5.9/28,8/g /8|8
WEST GULF j N
STATES—continued ! }’ [
Dallas, Tex.:® } Lo
6:10a.m. ;| 2 89 1458 m. | 0.210 13{0,430,630.841,051.09 1.2011.2711.341.41:1.642.23{____|_
939 p.m.| 1.24 726 p.m.. .08 .07 .14l .20 .48 e8| .sel1.04lt.02
4:44a.m. | 2 26 1:26 9. m. L5870 C06; . 27) (584 821, 10[1. 201, 26{..... -
11:35 p.m. | 1,78 S 6:5lp.m. | 01 .22 53 (83 061191, 34{1, 381 521,
9:54a.m. | 1.60 8:37 a.m. .36 151 -4 .63 L90|L 09 ..l il
115pm.| 162 e10am. | .04 .05 .13 3]
D.N.p.m.| 140 9:17p.m, L0314 140 .55 .
8:30a.m. | 28] £:01am.: .01 . 19 .551.08!1.
205p.m.| 1.60] 11:328.m. | 1227p.m.| .04 .13 .17 .23
430pm | L7 Llpm.| 140p.m.| .0 zai W44 .79
17am. | 905am. | 151 7:2am,| 7:57am. L06] .12 .24] .41 .
:13a.m. | 1260 p.m. | 1.87 10:03a m. | 11:07a. m. 030,08 .21 .26
Oip.m.| 605pm.i 170 5:09p.m,] 55 p.m. .01 19, .78
27p.m.} 505p.m.; 1,19 3:30p.m.! 3:55p.m. L0120 . 45] .53 . N
#46p.m.| 6:57p.m.| 1.94 455p.m.| 547p.m. L0110 (16] .34) . 49! .57 . 73]1.13 X.ML%“L&Q‘LQI RS NN
! i
$15am. | 244pm.| 2.7 139pm. | 21 pm.| .76 .51 .81 280 |
$10:20 p.m. | D.N.am. | 2.03 1:10am .08] .31] .67/ 071 ‘}
D.N.am.] 8:0am. | 213 s.m. | 7:117am .46 .06 .12 .25 . ]
R840 p.m. !D.N.a. m 1.52| 10:12p. m. | 1047 p. m .02 .12 .29 .55 . "
DN.am. | 730am | Les 533am. | 625am.| .14 .08 .15 .22.30 .40 .50 .64 901280 47 La1i ...
OHIO VALLEY AND !
TENNESSEE
Chattanooga, ;
Tenn.: ¢ : ; '
568am. | 7:20am.| 128 62am.| 7.02am, L08 L 111.27) .33 .41 .54 .75 021 14, PR R S
857p.m. | 10:02p.m.| 189 9:08p.m.| 9:20pm.; .03/ .26 .87 1.49'1.77;_.__‘,.__ R
| [
THpm. te0am. | 431 $2Wpm. GMpm| L0154 T SLBLIO 2L
342p.m. | DN.pm.| 262 345p.m 5:23 p.m. L0 L 17 .29' L3710 . 411 .43, .60 . 79 89 .94‘}1.001.52 1.91(2.31.._.
817p.m. PDN.a.m. | 1.62 106 p.m. | 149 p.m.| .24 .12 .18 126 .41 .59 .6s| .0a{1.36L38 .|| .| .{_"
18pm. | S15p.m.| 140 202pm. 23pm| .02.11 .29 .60 BBLML2 82 S JUU Ao,
7:00p.m. 1805 am | L20 7I2p.m| 733p.m | .04 .08 .24 4o .54 .58 ___
415p.m.| 6:45p. m. 420p.m. 5:1lp.m.| .03 .16l .36 .36 .35 .37 .37 .37 -
11:25p.m. ! D.N.a. m.|. 136 p.m. | 1:35p.m. | .03/417 4.12“.67§£ [ . I, M
235pm | 525p.m 2eipm | Zsspom| .01 .33 .57 .7 o]
735p.m.| 9:35p. m 80LDp.m.| &17p.m | .04 .14 .32 . I
11:10 p. m. [4{D. N.a. m. 117 p.om. | 1:42p.m, .01} .15} .
32Bp.m.| 3B5p.m 331p.m; 342p.m. L01f . 260 . 56
D.N.am| 740am 530 am. | 6:008m.| .24 .16 .3
D.Nam.| 155p.m 6:32am.| 6:47 a.m. .68 . 12| . 30!
D Nam | 155p.m | 1255 p.m. | 1:08p.m.| 138 .21 .
dg:15p.m. | 6:25 a.m. Li0am | LIS s m. .78 .30 .
10:00 p. m. | 10:35 p. m. 0:llpm | :2p.m.| .01.23 .
1130 p.m. t D.N.a. m. 1:34p.m. | 1150 p.m. | .01 .20 .
L10p.m.| 1:50 p.m. 1:22p.m. | L32p. m. L0118 .
4:35 a.m. | 6:45 am. 54l am. ! 810 a.m. 100,07} .
8:30p.m. | 5:10 am. 1Bam! 3llam; .37 .18
$8:30 p.m. | 5:10 a.m. 433 am | 453am.| 3.60;.17 .
444 p.m.: 8:05p. m. 448p.m.} 5:07p.m.| .02 .25
4:09p.m. {9180 &, m, GI3pm. 533p.m.| .0b .14
T1Zpom. ) 841 p.om. -7458p.m. ! 812p.m. (| L 07] .23
436 p.m, | 10:30 p.m. EWpom. | 87 p.m.| .11}.18
2Ap.m.{ 342p.m. 237p.m. | 256 p.m. .01 09
31154 p. . | 4:30 a.m. 1211 a'm, | 12:41 & m. L0136 .
245 3. m. | 8:48 a1, 453am | 533am .12.07
5:00a m.{ 8:30am. 513 am. | &§37 som. W01 .09 .
10:45p. m. | D.N.a.m. 38 p.m. | 1234 am. | .00 .35 .
3pm. | 348p.m. 33 p.m. | 344 pom. 02,200 .37 . ———
605p.m.| %50 p.m. gripom | 633p.m | (01 .17 .36 .56 .83 .87 e
605p.m. | 850p. TH7Tpom | 8B pm. <9415 .39, .70‘[ .81 .85 ———-
520pmBD Nam. SMpm. ! Sdip.m. .01 .24 .38 .50 .63 e
1 On following date. 3 On previous date. i Delective record. 8 Only storms attaining 1 inch or merein'l hour or less.
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Btation and date

REGION—CON.

LOWER LAKE
Toledo, Ohio:
June 24

REGION

Aug. boeeo .. . 110:20 p.m.
TUPPER LAKE

July 20
Escanaba, Mich

Sept. 21
o S,
Grand Maven

July 24___

pids,

Aug. 22.
Grand Ra
Mich.:
June 12.
Jupe 28____. ____

o,

Bept. 21
Ste. Mari

Port Huron, Mich,:
June 20
Sauit

June 22.........

cago University,

Chi
nt

1 On previocus date.

|
32 p.m.| 446p.m.|

31730 p.m. | 11:10 a.m.
* On following date.
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Accumulated amounts of precipilation for each § minutes for the principal storms in which the rate of fall equaled
or exceeded 0.25 winch mn any & minules or 0.80 in 1 hour during 1924 at all sialtons furnished with self-regis-
tering gauges—Continued

s g8 ,-
Total duration 2 a Excessive rate % ] Depths of precipitation i(l!llllii L):;%lelgs) during periods of time
s o
: 3 e
Station and date §~—- ] !
=& 528 dldldldldald d|did|dlg181]8
38 o d = =i = =1 g o = = = E E
From— To— 2% | Begsn— | Ended— SSE E|E|E|§ § |8 BlE BlIBI818
! & 22éleslelg|sigig|s s g2/ 8|8
UPPER LAKE |
REGION—continued. |
Duluth, Miog.:
June ©815p.m.| 7:35p.m.| 0.65 6:50p.m.| 701 p.m.| 0.040.25 - P
July 16... 1185 p.om. | 12:11 am. .42 12:02 8. m.| 12:00a.m.| T, | .3 - e
July 2i__. 1:05am.| 70lam. | 28 244am.| 423am .31 .30{ . 1.201‘2911.511.94,,,_
July 25. D 1206p.m. | 1240p.m.| .36 1213p.m.| 12:22p.m.) (02l .18! .33 ... DS ICN XOUS IO M
Aug. 3 1150 p.m. | 815 am.| 1.34 12:21 a.m, | 12:46 8. m. .05[ .05 (11 . 21] ,41f .57 - [ S
NORTH DAKOTA |
Moorhead, Minn ] .
June 2 8:45p.m. 'D.N.a.m,| 1.00 85 pm.| 9:25p.m. | . 08] .35 .48/ .55 .64 .-
Aug. 2.... 9:45p.m. 'D.N.am.| L34 ¢38p.m.] 10:07p.m.| .04 .31 .47 PO I
Aug. 2-3.. 945p.m. | D.N.am.| 134 1158pm.| 12:08am.| .56 .14 .36....| ... T
Aug. 3. $945p.m. | D.N.am.| L34 1252am.| 1:04am| .98.10 .32 .36 -
Aug. 20__. .l T20p.m.| DN.am. .88 724p.m.| T:3p.m. 01 .26] .38 __ 1 ___j. __|..- SO J
Bismarck, N. Dak.:
T 505p.ra.| 5:50pm.| 120 5ilpm.| 528p.m.| 0L .600L00MLITILI0 L | ] i) eoan e e e m e -
530p.m.| 9:05p.m.| .8 836p.m.| 8:51pm. 014 39/ 504 .61 -
9:05 p.m. | 10115 p.m. +50) 9:51 pom. | 10:03 p. . LO4) 12§ .39 .45 __ 1. -
700 p.m. *D.N.A.m.{ .8 842p.m.{ @4:12p.m. L12) .00] 115 .22 . N
135p.m.| 6:30p.m.{ .82 L:56p.m.| 2:12p.m. 02| .16] .28} . 39]
800 p.m.| DN.p.m.| L 9:35 p.m. | 10:35 p. m, 18 .06 . 21) .42 .62 . 70| . 831 .91] ,99;1.10/1.23]1. 30! .. -
240p.m.| 740D m. .81 2:83p.m.| 3:25p.m. 02 L 11) .22 .37 .46 .62 .68 .72
11:15 p. . {*D.N.a. m. .73 11:17 p.m. | 1:48 p. m, W01 .00 .27 . .49, .57 .63] .65
930 p.m. | D.N.p.m.| 1.30 945p.m.] 9:538 p.m, 03| .08 .32 .48 ___|.___1__{..
930 p.m. | DN.p.m.| 130 10:42p.m. | 11:22 p. m, LB1) OB 18 .32 . 44] .54] BB LTO L T7 e mem|eme e
350 p. . (14:30am.| 303 4:dipm.| 508p.m, 06] .16/ . 24 . .53 .61} . 73| .79 .85 .88 .92{1.03)_...
225p.m.| 53pm.| 123 265p.m.| 3:18p.m. 05; .10 . 45] . 80f . 92 .05 [N SO S
615p.m. {2 7:453.m.{ 129 837p.m.| 0:00 p.m. . 08f . 21| .38 .55 .67t .76] .80 -
1005 p.m. !D.N.am.| 1Ol 10:36 p.m. | 11:00 p. m. . 15 .41 77 .85 |.oon JR SO
10144 p.m. |'D.N.a. m. .59 10:47 p.m. | 11:01 p. m, .01} .18 .32} .37 F -
UPPER MISSISSIPP(
VALLEY
Mﬁnneapolis, N
638 pm. D.N.p.m,| 248 659pm.| T59pm. | .01.06 .23 301 .37] . 47) .69 . B5/L 151, 58/2. 01
2:15am. | D.N.am| 100 2: m. .04 ﬁ -
532p.m.| 800p m.| 198 8: m. . 1.32{L 451, 51
420am. | D.N.am.| .5 4: m. | ——
256 p.m. | 3:10 p.m. B 8i m. PG NS I
D.Nami{D. Nam| .70 2: m. - -
D.Nam|[D Nam/| 186 3: . 1.201. 32/1. 40/1.
655am.| B:l0am. | LA&8 : 1. 21{1. 27(L 28iL.
702p.m. | 10045p. m.| 3.15 2.07]2. 3112, 32,2,
Z10am. | 330am. | 101
545p.m.| 745p.m.| 1.58 RIS RIS SR M
4:30a. m. | 5:00 8 m. - 60}
510am.| 7:35a.m. .63 IS P
850am. | 1:28p.m. .74
2:308.m. | 345am . 421
235am. | 3458 1m. 1. 13 L87) L O OBL OB . L ifeaae
7T10am. | 8554 m. | L17 .75) .86 .90 .. -
10:2pm. fD.N.am.| 1.07 JOR R SOV S
| 7308 m. A0 pom. | 1. 60 -
340am. | 73/am. | L ! . .82 .58) .62 SRR RO FNOON e
6:32am. ! 823am.| L85 7 b L. .83 . . 9911 17|L 41 X
2:0p.m.| é15p.m.| 1L 447p.m.| 515 p.m. .05 . 10! .19 . 38! .47] . 56] 0 RO SOUION HOE MU
4:50am.| 830am.| .68 505am.| &12am. 23 . |
825pm.{ D.Nam| 322 107pm.| 121lam. 091 .22( .36, 51) e8] . 75] .82|. .93, 9811, 2211 :
1825 p.m.| DDN.am| 3 40am. | 5l3aam. | 260 .21 .35 .44 .55 . . P
640 p. m.!| 745p.m. 640 pm.| TR p.m. 28] .42 . 53] . 07] . 64 'ml
$25am, | 225 p.m.! .8 10.00am.| 1043am, | . L19] .54 .40( .45 . 53] .00 .67] .71 I
E0pm| 725pm.| .9 Sdipm.| 6:10p m. 07| 30| - 84| .74 82 .84 ' g
207pm.| 3:10p.m.| .54 224pm.| 241p m. 19 .34] .42 .46 . K.
620p m.| 940p.m.] 1 636pm | 6Mpm 11 .40; . .w{ -
620 pm| 940p.m.| L€8 S06p.m.| 821pm. 56 . emindoee
343s.m. | ®58am.| 148 413am.| 437am. .48 .81 .91 .99 I
6:33am.{ 10:10am. | L15 Sikeam. | 926am. A7 .22, &5 . 54! .56 .57 .61 .69] .80:1. 00 -
145am | D N.am{ .88 1%5am | Li0am | 0 | . N .
908p.m.{3420am. | .85 939p.m.| 1004 pm. 120,34 .37 ,45) .51
w 730 p.m. {23402 m. | 1 9:55 p.m. | 10:15 p.m. . 7!)l W75 .
W3pm | DNam| .7 L:55p.m. | 1298am, 15 L 40 (48]
e pm.| 2 935 & m. | 10:05 & m. » 741 1311, 301, 631 824
751pom.| 144 &02pm.| 6:37p.om.| .02 .41 54 . L oL :.gun
D.N.p.m.! ‘1 813 pm. T ®M0pm. ! LOF IV IV 48 (AL ISL 2838 Lasl i L,

t On follewing date. % On previous date. ¢ Delective racord.
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Accumulated amounts of preciputation for eack & minutes for the principal storms in which the rate of fall equaled
or exceeded 0.25 inch in any 5 minutes or 0.80 in 1 howr during 1924 al all stations furnished with self-regis-
tering gauges—Continued

s o2 e . . R
Total duration ,2 _,S, Txceseive rato %‘é Depths of precipitation 1(Illx:i 1u.whp,s) during periods of time
g S o catec
o8 > S e an
Station and date £ ggn K ‘ A U S B B Iy
[ gg,g'ﬂE.EE.E.EE‘.E.E;.EE'QE
From— | To— | ZZ| Began— | Ended— g% g B E|E|E B E|E E EEIEIZIg
= <a2£81§33$j$2;88~~
{ i
UPPER MISSISSIPFL ' § ! i
VALLEY~-t0D. | i
|
Charles City, Iowa: j
June 28 ______. 0.91 228 m. | 0030
. 45 1:26 p.m, O,
101 8:55 p.m. J03
3.48 3:02a.m.| .3 .
3. 48] 456a.m.| L.
. 88, 78 pm.| .03
550pm.| .32 516 pom.| -0
.m. | 300am. | 157 L57am. [ .76
p.m.| 7:05p m. .90 838pm. | T.
p.m.| 230p.m,| L551 1Z24pm.| T.
p.m. | 1200 p.m.| . 9% 8:00p.m.| -10f
pm.| 940p.m.| L35i 8:03p.m.{ 0N
p.m. (8458 m. | 243 6:2pm.] .06
pm.|2845am. | 243 908 p.m.; -%6 2
am| 20pm.| L& 800am. | -0 [34 - :
......... am.| 1:00p.m.| 263 6:59 a.m. 02 .23 53! .82 . 0310211 11}1. 161, 27{L. 48|1. 50iL. 61{1. 87]2.03]. ._.
: :
43am. | 222p.m.{ 219 12:13 p. m. .18 641 st ’
43am. | 22pm.{ 219 2:02p.m.| LI18 25 55| .74} .
46 p.m.| D.N.p.m.| L13 833 p.m.| .55
. N.am| 708 m. | 280 3408 m. . 25!
.N.am|D.Nam| .4 138am| .0
2B pm.; 520p.m.{ .51 448p.m.}] 0
.N.am| 0:0am.| 11§ 5338 m 01
_________ :10am. {D.N.am.| .76 230em,} 0L
p.m. | D.N.pim.| .44 9:42 p.m. .02, |
pom.| 618p.m. . 99, 542p.m. LO4 O] L 13] . 14) . 19 .59, PR S T PO
pm.| 7:05pm.} .83 5:20 p. m. LOL L 11) .28 .28 .33 . . -
a.m.| 610am. 4:41 8.m, J140 18,431 .01 . . -
m. | 6:30a.m. 3:56 8. m. L0111 150 .22] . 31) (45| .56 . 73| . 001, 20/1. 35(1. 61{L. 67}.._.
m. {!D. N.a.m. 11:20p.m, | -0 .13 .30 .45 .51} ___
m.|D.N.am. 1:04a.m. .04] .05 0L .17] .36) .42 .43] .44] .5}; .60 .73 .00 .87 . _|..--
m. | 9:2p m. 8:19 p.m. IR I2E I LS~ < SO S SO NN U A PR S SO S
m. | 1:07 p.m, 11:20 8. m. .01
m.| 510p.m, 3:05 p. m. .0
m:. |D.N.am. 1242am.] .01
m.| 44 pm, 4$2p.m.| 0
m. | D.N.am. 141 8. m. Bt
*D.N.am. B:02p.m.| .0
1D.N.a.m. :09pm.| .62
8:51 p.m, 6:10 p..n.
B:10a m. 2:13 a.m. | 1)1
83l p.m 56pm.} .01
D.N.a m. 10:16p.a.| .05
233 8. m. 612am.| & 1.
5:51 p.m. 5:22p.m, N
10:50 p. m. 9:53 p.m., .03 .
8:46 p.m. §:19 p.m. 08 .
3: 28 p.m. 323 p.m. 0‘2] .
6:528.m. 4:26 8. m. .
12:50 p.m, 11:2am, o,
11:04 p. m. 10:12 p.m. ; L0df f
1:55 p.m. I48p.m.{ .02.
32 a.m, Pam.] .01 46/
9:55 8. m. 06a.m.| .48 |
$12:45 5. m. 9:21 p. m. .04 .43
£:00 a.m. 342am.| .07 A 7!
9:35 a. m. 552 a.m. N .78 1, 2111, 2011, 441,
11:10am Pdlam.| .0 .MI :
1106 p.m. $:03 p. 1m0, .0y . B4 .
210a. m. 12:08am. | .02 .33 1. 09{1. 1411, 26,
D.N.p.m. 10:10pm. | .44 .53
léga.m. g:g&m. g 442
» ¥ pom.} . . .
11:06 5.1, 9:26 8. m. 02] .78 .
11:00am 1048 p.m. | .01 .
WiTam 9:54 8.1, 01 -
1. N.am 137p.m.| .00 i B A I
7:00 8. m, 64Tam.| . .88] . - -
2:00p.m. g:idam .07 2. RSO RPN AR SO
535 p.m 5:07 p.m. 07 . 83 - I
3B pom. ! 10:58 8. m. .12 . SR PN
D.N.pm| vHpM,! . 41
340p.m. 10:56 a. m, 024 .37 .4 :
492 p.m 20pm,| .0 . B an—
D.N.p.m.! 907 p.om. | .1 . 2] - |
3:36 p.m. 8 p.m.! . =i RSSO SRR e eean
18088 m. | 1:08 poxn. | .00 .39 fomant !
3 On following date. 10n
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REPORT OF THE CHIEF OF THE WEATHER BUREAU

Accumulaled amounts 6f precyputation for each & minuies for the prancipal storms in which the rate of fall equaled

or exceeded 0.25 wnch 1 any § minutes or 0.80 wn 1 hour durin

tering gauges—Continued

g 1924 at all statvons furnished with self-regis-

8 2 ipitati i i
Total duration ‘g 2 Excessive rate S 2 Depths of precipitation i(lllxéig(t:ggs) during periods of time
=] =
-5 4
Station and date B2 Rt . R I . P TN R I~ I
o o5 988 . dls|s|8 48 .=555£§1§
From— To— gg Began— Ended—;gg_gﬁ EEIEIE 8 B\8|E|E|8 |8 -
(33 < |s|/S|2IRIR|B || 28|82 2
UPPER MISSISSIPEI
VALLEY—gO0D.
530p m. | D.N.pm.| L0 g:24pm.| 9:34p.m. | 036
D.Nam.|D.N.am.| .65 328am.| 34dam.| .0
1:20p.m.{D.N.am.| .86 1242am.| 1:07am.{ .02f.
8:20am.| 85lam.| -42| 827am.| $37am.| .02.
9:38am, | 11:50am.| L8 938am. | 10:36am.| 0 |. .94 .
D.N.am |[D.N.am.| .80 149am.| 2:06am.| .06 . .44
11257 p.m.| 3:20 p.m. .66 1.03p.m.| 1:28p.m. .02 .08 . . .46 .
520am.| 7:068m.| .91 6:00am.| 617am.| .2|.34 .67 ) N U S S NGO O NN MY H
MISSOURI VALLEY
Columbis, Mo.:
D.N.am {D.N.g.m.| .58 3:27a.m.| 341am .08 .18 2n L JS
D.Nam! 610am | L4l 248am.| 3:08a m. .18) . B
D.N.am. | 6:10am. | L4l 5208 m.| 532am
7:68.m,; %558 m. .61} R:0Bam.| 8:208m.
943 a.m. | 12:55 p.m. .81 B43am. | 10:03a m
1:35p.m. ! 3:20 p.m. 279 152p.om.| 217p.m
8:40 p.m, !D.N.a.m.| 1.18 B:50p.m.| 9:33 p.m.
D.N.a,m.| 540a.m,| 176, 420a.m.| 5llam
D.N.am.| 508am. .50] 4:08a.m.| 4:19a m.
235pm. | 500p.m.; 25 248pm.| 347pm.
D.N.p.m.?!D.N. a.m.| 1.54. 9:37 p.m.| 10:07 p. m.
D.N.pm.{D.N.am.| L5 11:12p.m. | 11:19 p.m.
11:47am. | 1250 p.m. | .38/ 1213 p.m. | 12:17 p.m.
727a.m, | 850a.m.! .51 73em.| 7:80am. | .04].
3:00a m. | 7:03am. .04 40lam.| 43lam.| .14].
PD.N.p.m.|D.N.am. | .70/ 2:50am.| 3:04am.| .17
6:108m. | 7:12a.m. Ll 6:26am. | 6:498 m .05 .
3:15a.m. [D.N.a.m.| .37 3:18am.| 3:27am. .02
7328.m.| 848a.m. .82 7408 m. | 8:15am. .01
1:20p.m. | 240am. | 103 11:39p. m. | 12:10a m. .07 .
11:28p.m. | 1:05am. | 232 145p.m.{ 1:00a m. .05 .
Ildam.! 635a.m.| 1.44] 1:21am.| 2:15a m. .01} .
5:15p.m.| 7.05p.m. <69 530p.m.| 6:02p m. .03 .
1238p.m.| L15p.m.| .47 1243p.m.| 12:54 p.m L01 .
556p.m.| 850p.m.| 167 8:00p. m.| 838 pm. .01
311A45p. m. | 640am.| 1.13] Iblam.| 2:04am .18
336p.m,} 722p.m.! .67 Blbp.m.| 521pm.i .08 .
858 p.m.|DN.pm.! 1.0} 6:08pm.| 926p.m.| .02 .
3:02a.m.; 6:10a m. . 3l6am.| 3:25am. .04
6:358.m. | 835am. | 13l 846a.m.| 7:11am. W01
4£45pm. | 81ipm.| 260 806p.m.| 7:10p.m.| .15 .
10:13p.m. # D.Nam. - 95! 10:16 p. m. | 10:36 p. m. .01 .
DN.pm. DNam, | 222 11:48 p.m. | 12:28a m. L0 .
406p.m.| 528p.m.| .88 £12p.m.| 457pm.| .02.
438p.m.| 7:25pm.| 114 452p.m.| 504 pm. 04
z158m. {(D.N.am. | .43 220am.| 2:20am.{ .04,
821 pm. ! D.Nam.| 236 824p.m.| 8:55p.10. Lot
B2lp.m 1D Nam. | 2361021 pm.| 1030 p.m.| 112
3635p.-m.| 11:20am. | L70 228 m.{ 3008 m. .14 .
10:25a.m. | 931 p.m.]| 1.2l 432p.m.| 4:57 p.m. . 28
8:0lam.]ll46am. | L1l ¢34am.| 9:58a m. .34
400p.m. |*9:67am. | 214 413p.m.| 4:37pm. .02
400p.m,  3957am.| 24 5:086p.m.! 5A2pm.i .78
7588 m.| 9%0Bam. | .3 &19am.; 824am. | .02
6:16p.m.| 8:20 p.m. .87 624p.m.| 6:54pm.| .01
620p.m. DN,pm.,| L16 l4p.m.| 937pm.| .02
746a.m. 10:5lam.| 101 834am.| 8:55am. L087 .
6:0p.m. D Nam L0860 85T pom.] Tllpm.| .01 .
5564am., 9:40a m. L8l 584am.| 615am.| O .
542am.! 688am .74 545m.1m. | 5508 o .01
929am. | 11:12am .00 °10:15 8. m. | 10:35 4 m. 108
11:5lam. ! 249pm.| 119! 1:36pm.| 148p.m. . 6B
BDN.pm. 820am.| 1.9 218am. | 2408 m, . 391
DN.pm.| 820am: | 196 268am | 3:47am. . 87!
12108 m. | 809am. | 109 12:19am. | 12:45am.|{ .OL
D.N.am. |D.N.a.m.| .67 334am. | 3:56am.| .20
42 pom. | 256 pom. .60f 12:47 p.m, | 12:57 p.m. LOH .
0pm.| $:10pm.| 167 6llpm.| 6:48p m. .0t
38:30p.m. | DN.a.m.| 138 12085 m. | 12244 m. n
410p.m.! 5:00p m. .45 417pm.} 4:28p.m. W01, T - -
§15pm, | 540pm.| .56 §2pn. | S3ipm| .00
1118sm | L0pm, | 1.7l 11:2am. | 1200 noon | .02 28 e
lfz:gmm. I;,%a.m. g lfgga.m i%tm. .g . - e e temants
10 p.m. pom. . D 38 p.m. . et
730p.m. [*430am | 260 1042 p.m. | N4Spm. | . ’ | -5l .55 .57) . 94000 ...
945p.m. | UB0p.m. | .98 9%pm | 0Bpm | .08 . ] -
230am | 50am | .91 237am | 258am [ .01 . PO R MR
t On following date, 1'0n previous date,

+ Pefoctive record.



EXCESSIVE RAINFALL, 1924 63

Accumulated amounts of precipifaiion for each § minutes for the principal siorms in which the rate of jell equaled
or exceeded 0.26 inch in any § minutes or 0.80 in 1 hour during 1924 at all siations furnished with self-regis-
tering gauges—Continued

f

e k)
{ Total duration gg Excessive rate % E Depths of precipitation g:l:i ilgg:is) during periods of tim:
. gg 2.
Station and date BR ; - 7 .
; 22 898 4| dlo|aialala]a]ala]a]elg]s
To— |BE| Begun— | Ended— 238 5 8|5 4 B | E|B(EE|E 8 E/E
& 2% si2iairla|g |8 s siriglg 8|8
MISSOURI
VALLEY—contd.
Tola, Kans.—Con,
Taly 18 §20p.m. | 640pm.| L34 520pm | 6:207 m. l 0. 2510. 32(0. 41}0. 4610. 48{0. 52:0. 730. 91:1. 11}1.
- 945p.m. {1500 8. m. | 238 9:52D.m. | 10:57 p.m. .22 .25} .31 .50) .60 .87/1.02;1.17}1. 28]1.
315am. | 9108 m. | 1.09) 3:38am. | 412a m. L2601 .23 .26 .34] .51 .62l
4:158.m. | 7458 m. .95 5:9a.m. | 554 &I, 2131 .17] .20 .41] .48] .55, . _l..__f ...
500am. | 945am.! 2.8] 7:18am.| 8:38sm. .12] .19; .25 .36| . 53{ . 781. 08}1. 35/1. 621
31)03.p. 10:5am. | 1.24) 3:33am.| 4008 m. .20| .35) .43] .83} .67 .. ialls
3:10p. m. | 6:00p m. .80 3:53p.om.; 415p.m. .36 47| 02 LB0f e e e e
10:55 p. m. {fD.N.s. m. .72] 10:57 p.m. § 11:13 p. m. L3110 .41
7:02 p. m. | 10:00 p. m. .96 9:13p.rmo. ¢ 9:20 p.m. .5
1205p.m.j 200p.m. | 1.07] 12:35p.m. | 12:52 p. m. .81] .95
423 p.m.; 505p.m. .52 4:27p.m.| 44lp.m 1
5:65p.m. {18:15am. | 2.08) 7:20p.m. | 3:06p. m. ‘ .
525pm. {1735em, | 159 ®4pm. ! 932p.m. 24| .38] .
3Wpm.| 8:45p.m. .91 $:226pm.; 337pm. . 48]
¢54am | 1:20p.m. | 121 10:47 a.m. | 11:00 8. m.
4:35a.m. | 5:55 a.m. 39 442am. | 450sm.
7:059.m. | 8208.m.| 1.06f 7:13a.m, | 7:50a m.
"D.N.p.m.{ D.N.a.m.|{ .82 1246a.m. | 12:55a. m.
538 p.m.| 8:05p.m,. .60, 538p.m.| 548 p.m. :
233 a.m. | 3:45a m. .53 2:50a.m. | 3:00s.m. .42; .48
625p.m,| 705pm| .44 6:40p.m.| T02p.m. P.25) .30 .43
8:53 a.m. | 11:00 8. m, .78 93iam. | 945a m. .. 85 SO .
8:40p.m. {13:00 a.m. | 1 06| 1:00 p.m. | 10:19 p. m. .65 | -
1250a . | 4058 m. | 177 23%am | l%sm. .30] .51 .66] .92 -
4558 m. | 545am .65 5:03a.m. | 538sa m. .22] 28] .44 -
7:05a.m. | 945am .88 B8:508.m. | 9:19am. .24 .32 .42 RS SN
955 p.m. PD.N.am. | 231} 1045 p. m. | 11:35 p. m. .54 T6/1.02 ————
6:52a.m. | 845am .68 738a.m. | 7.50am. .40
D.N.am.| 633am.| .60, 35 am. | 408sm. .42|
8103 m. | i1:20am .82 10:108.m. | 10:26 8. m. .
9:20p.m. | D.N.p. m. .76 9:29p.m.| 948 p.m.
Sept. 1. D N.pm.; 650am. | 22 212am. | 312am.
Bept. 6:23 p.m. | 6:57p.m .75 625p.m. | 637p.m.
une 7:428.m. | 10:28 a m. L85 9:23am. | 948am.
4:03 8. m. | 4:55a.m, .42 4:25a.m. | 433em. | .10 .30 3L il
7:8 p.m. | 7:67 p.m. .86 T:13p.m.{ 7:32p.m.
1:0p.m. | 1185 pom. | .32 1:4pm. | 1:Wp.m. | T, |.2) .81
538 p.m.| 835p.m, 6:03p.m | 632p m.
8:35 p. m. | 10:55 p. m. 936 p.m. | 9:55p.m.
8:50 p. m. § 10:30 p. m. 858 p.om.| ¢l6pom. |
11:03 p.m. #D.N.a. m. il pom. ( 11:30 pom.
815 p.m. | 9:20 p.m. 844p.m.| 9:04p.m.
241 p. .| 442Dp.m. 243p.m. | 3:27 p.m.
i
625 p.m | %10p.m. 707pm.| T40p.m.
833 am. | 9:208m. 844 2. m. | 8:57a m.
8:30 p. m. PD.N.a. m. 856 p.m. | 927 p.m.
125pm. | 3900p.m. 1:32p.m.{ l42p.m.
5:53a8.m. | 11:60 8. m. 7068.m. | S8:lum.
8:55 p.m. | 10:50 p. m. 10:18 p.m. | 10:30 p. m.
412p.m. | 625p.m. 423 pm.| 438p.m.
7:50 p.m. "D.N, a m. i8p.m.| 9:38p m.
760 p.m. ¥D.N. a. m, 1130p.m. | 1143 p.m.
52pm.] Tid3p.m. 8:00p.m, | 7Blp m.
8:45 p. m. | 10:00 p. m. B5p.m. | 904 p.m.
ibp.m. | 825p.m. T725p.m.| 743 p.m.
D.N.am. | D.N.a m. 1:33a.m.| l46am.
7:03 p.m. | 7:.40 p.m. 7:.00p.m.| 727 p.m.
3:26p.m. | 4:20 p.m. 3:32p.m.| 347 p.m.
7:12p.m. | D.N.p.1m, ZH4pm | TMp.m.
6:35 6. 10 a. m. 7:4068.m. | 7:63am.
10:10 & m. | 11:05 & m. 10:23 a.m. | 10:50 & m.
8:00 845 p.in 806 p.m.| 8:2lp.m. aeen
% 8:25a. m. 6:028. m. | ©6:55a m.
015 pom. , 11:30 pom. 10:17 p.n. | 10:26 p.m, B
¥ 7:25 p.m. 650 pm.| 7:2ip.m .24 40y .61] .83 ..
- am. 7:10am. | 742a.m. A .35 .40 .
12:508.m. ! 3:00a m. 1:39am. 1568 m. 36! .38

* On foliowing date,

3 On previous date.



64

REPORT OF THE CHIEF OF THE WEATHER BUREAU

Accumulated amounts af precip‘itation‘for each & manules for ithe principal siorms in which the rate of fall equaled
or exceeded 0.25 inch an any 5 minutes or 0.80 in 1 hour during 1924 at all staiions furnished unih self-regis-

tering gauges—Continued

Station and date

NOETHEEN SLOPE
Havre, Mont.:

Yellowstone  Park,
W I

before

excessive  rate

began

precipitation
5 min.

Total amount of
"AXinount

Depths of precipitation (in mtlzﬁ.) during periods of time

indieaf

10 min.
15 min.

25 min.

30 min.
100 min:
120 min.

45 min.
50 min.
60 min.
80 min.

yoi.
North Platte, Nebr.,
Ma

Bept. 7.._

Broken Arrow
Okla.:

Apr. 29.
May 6
May 2
July 18

D

—
bt bt

t%mm.

R

nmpphhp.
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foy—
Wb OSRBSNNWERCD ©

zERZY
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rorw SweStused o
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7 EERZBRRZZ
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EE:
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EBB

2095
Rz
P
BR

REBERERS
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EEBEE
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N, e, |
59V [IRAL
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REPPRDE P
HEBEHSEEE

b
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R, e
5584948
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BESZRES
BoEOYY R
BEBBEBH
DEoT-100uTh
REEEESR
PRED DD
ERBBEEB

I
»

g
ki
B

.o,
o
BE

THE BRSREY
Ewg mwwomen

SERE SRBEE BLREgk

"
5
e
B

Boe offws sweoe
Bg Rakih REEE

s oo e RO,

vP WPUEY PUOYSP
BE BEBRBE Bppmpb

wubme ol
B8 BERER HB

P
B

.
sEaR 8w

051,12/ .19] .
.09 .37) .30 .
.21 .35 | |
.10 .23 A&.q.mmwpm.
.15 .20| .36/ . 45
.21{ .46 .68 .73 .871.02FI.W_..-
30! 76| . 98L.06|-.__|._.
.%.
.20, 811,88
2 .60 .71
.13 .21} .81
- o7 .17 .83 .
L0818 2
SIS .33 85 .
6 .71 .8
.10 .30 .63
130 . 31
11} .31 .84 .
.
'“P AT
121,25 .40 .48] .50,

! .14l 24/ .35 .43l .5

¢ On previous date.

¢ Delective record.



EXCESSIVE RAINFALL, 1924 6hH

Accumulaled amounts of precipitation for each 5 minutes for the principal storms in which the rate of fall equaled
or exceeded 0.25 inch in any & minutes or 0.80 in 1 hour during 1924 at_all stations furnished with self-regis-
tering gouges—Continued

e oD i e e . . . : N
Total duration 5 g Excessive rate : §§ ‘ Depths of precipitation ]_(:11:! ;g:‘lé%s\ during periods of time
pe3 L)
e 2= -
Btation and date g3, ;‘55: T R ; . s
=3 828 ;. 5.5 8 2.2/ 515'£6 £\§|8 §|§
From— To— | 3% | Began— | Euded— % /8 E|EBIE,EIE/B /8 E §/g 8|5
g i< w§2‘23§83433i288§§
! e e e e — e
SOUTHERN SLOPE— ' ‘ :
continued | : !
i :
Roswell, N. Mex.: | i i
July 9 5382p.m,| 0.7 4:55p.m.| 5:15p.m. 0 050 140 370.650 72 DB S _
8:05a.m.,] 137 1:02am.| l:16am.]| .07 .20 .30 .33
8:05a.m.| 1.37 2:59am.| 3:09am -85 .20 .30 ___
v
Santa Fe, N. Mex.

Phoenix, Ariz.} o

MIDDLE PLATEAYU

Reno, Nev.!.._._...
‘Winnemucea, Nev.l.
Modens, Utah!___.
Balt Lake City,

Utaht ... ...

NORTEERN PLATEAU

Bsaker, Oreg.l.______| ____ . | ...

Boise, Idaho ! _ U SRS PR RN RO

Lewiston, Idaho 1.

Pocatello, Idahot___|________
! @,

Sp , Washa__ A
WallaWalla, Wash.t |l JURPRRPEES NS SN UNEN JUNMUUC RRIN PO NV SO PR SN -

NORTH PACIFICCOAST :
REGION ! ‘

North Head, Wash.!. R ! JRUUON SRS .
PortAngeles,Wash_
Beattle, Wash.1_
Tacoma, Wash.l..__
Tatoosh Island,
Wash.:
Sept.23.. ...
Portland, Oreg.!
Roseburg, Oreg.l.__

MIDDLE PACIF¥IC
LOAST REGION

Point Reyes, Calif.t,
Red Bluff, Calif.l.__
Sacramento, Calif.l |,
San Franciseo,Califl|.

80UTH PACIFIC
COAST REGION

Fresno, Califl___...

Los Angeles, Calif.l.

San Diego, Calif1. ..

Sap Luls Obispo,
Calif.l.

Jumeau, Alaska d. | il eee e e JRORRENS FRPY NN NN M

ISLAND POBSESSIONS|

i
|

ALASKA 1 ’
!

42 p.m 1:20 p.m. .36 1248 p.m. p.m.

'35 8. m, | 11115 A m. .44] 10135 8. m. a.m.
B5p.om.| 500p.m.| L3l 4£0ipm p.m.
N.e.m. | D.N.am. .66 12:282. m. am.
10 p.m. |D.N.p.m.| .5 10:19p.m.! p.m.

05 p.m.| 8:50p.m.| 255 . m. p.m.
15a.m. | 1558 m. | 1.24) 1L15a m. fm.
10:08 &, m. | 10:50 & m. .62 10:10 a. m. A m.
100pm. 4:10pm.; L8 L24p.m.: p.m.
1:00p.m. 410pm.| 139 223pm. p.m.
1222p.m.: 345pm.| 1L 20[ 2:30 p. m. p.m.
425p.m. s45pm.! .85 428pm.’ 447pm.

1 No excessive precipltation. 1 Defoctive record.
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Accumulated amounis of precipilation for each & minules for the principal storms in which the rate of fall equaled
or exceeded 0.25 inch in any § minutes or 0.80 tn I hour during 1924 at all stalions furnished with self-regis-
tering gauges—Continued

i
s i Depths of precipitation (In inches) during periods of time
< i
Tota! duration e Excessive rate lgg iodioaied
=5 2
Btation and date gé’ e
@8 =120 I TP R PR S N IR R B S S B = I
From— To— $ | Began— Ended— 288 5 (S22 8 B/ 5 88|28 8%
22 Egggsaaaaaaaasagg
3] <m9£8£133|3$8%8—:—4
ISLAND POBSES- t J
sioNs—eontinued ! !
San Jusn, P. R.—
Continued
J DN.am.| 900am.| 129 73lam.; 804dam
8i2am.| 3:15p.m.i 1.59 B:25a.m.| B:56am.
33pm.! 450pm.| LI17 404p.m.| 4:26p. m.
630 p.m.| 7:30p.m. .67 6:43p.m.! 7:08 p.1n.
L50p.m.| 345p.m.| 2000 B52p.m.! 241p.m.
3:40p.m.. 445p.m. .51 4:03p.m.| 410p.m.
D.N.a.m. | D.N.a.m. .39 3:4lam.| 346am.
607 pm.! 855p.m.| 191 6:38p.m.! 7:36 p.m. 1. 52'1. 80
2:05p.m.| 2:33p.m. .45 2:11 p.m.| 2:29 p.1m. |
130 pm.| 225p.m.! 104 L38p.m.| 1:57p.m.
g SD.N.p.m.!D.N.am. | 105 12:00md‘t | 12:26 a. m.
Dec. 12 326 p.m.| 455 p.m. .70! 34Tp. m.| 4:26 p.m.
Honolulu, Hawaii: | ¢
C10:15pm. i *T50am. | 2.38 1131 p.m. | 11:56 p.m.
Pt 750am. | 2.38 524a.m.| 539a m.
9:17 p. . | 10:07 p. m.
p.m. t11:40 8. m. | 7.98/10:07 p. m. | 10:57 p. m.
10:57 p. . | 11:40 p. m.
M8 p.m. | 11408 m.| 7.98 504a.m. 526am
46 p.m.| N40am.| 7.98 617am., 6:52am.
330 p.m.| 4:55p.m. .90, 4¢18p.m.| 448p.m.
8:07 p. m. [ 27:32a.1m.|{ 1.64 1043p m.| 11118 p. m.

1 On following date.

i
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MONTHLY AND ANNUAL METEOROLOGICAL SUMMARIES FOR TWO
HUNDRED AND ELEVEN STATIONS DURING 1924
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EXPLANATION OF THE TABLES

For a detailed account of the method of reducing the observed barometric pressures the reader is referred
to the “ Report on the barometry of the United States, Canada, and the West Indies,” to be found in the Annual
Report of the Chief of the Weather Bureau, 1900-1901, Volume II.

Pressure.—Two mercurial barometers of the well-known Fortin cistern pattern, or a modified form thereof,
are furnished each station. One of these, the ‘‘station barometer,” is used in making all regular observations;
the other, the “extra,” is held in reserve for use in case of emergency, except that once each month five com-
parative readings are made on the two instruments for purpose of check upon the deterioration of either instru-
ment.

Each barometer, before issue to station, is compared with the substandard at Washington, and a certificate
of correction card furnished showing the several constant corrections that must be applied to the readings of
the instrument in order to derive therefrom the actual pressure of the air in standard units at a specified ele-
vation. Each observation ag made, therefore, is corrected by the application of the following:

(1) Correction for scale errors, capillarity, ete.

(2) Correction to standard gravity, comprising both latitude and altitude terms.

(3) Correction for removal—a correction applied if any change has been made in the clevation of the
barometer, to reduce the readings to the elevation adopted in 1900.

Corrections 1, 2, and 3 are constant for any one station and are combined in a single sum.

(4) Correction for the temperature of the scale and mercurial column.

The monthly mean pressures given in the summary are deduced from the corrected observations of pressure
at 8 a. m. and 8 p. m., seventy-fifth meridian time, by taking the mean thereof and applying thereto a correction
to reduce to the mean of 24-hourly observations. At several Alaska stations the mean is printed uncorrected

The extremes are determined from the barograph frace.

Temperature.—The temperature of the air at 8 a. m. and 8 p. m seventy-ﬁfth meridian time, a.nd at noon,
local time, is obtained by the use of the whirled dry-bulb. tjhgxgmqmeter. /The latter is & part of the whirled
psychrometer and is mounted in the thermometer shelter adopted in 1885. The means of these observations are
given in the columns headed 8 a. m., noon, and 8 p. m., respectively.

The maximum temperature iz obtained by the use of the Negretti and Zambra mercurial thermometer,
having a constriction in the bore of the tube below the scale. The minimum temperature is obtained by the
use of the ordinary Rutherford alcohol minimum thermometer. Both instruments are read and the values
recorded twice daily, at 8 a. m. and 8 p. m., seventy-fifth meridian time, and are set twice daily at 8 a. m.
and 8 p.m. The extremes given in the summaries are for the civil day, midnight to midnight, normal standard
time. The monthly means have been obtained by dividing the sum of the mean maximum and mean minimum
temperature by 2.

Moisture.—The monthly means of the dew point, relative humidity, and vapor pressure are given as com-
puted directly from the original daily observations.

The rain gauges used at the regular Weather Bureau stations have a circular catchment area of about 8
inches diameter, and the snow, hail, or sleet caught within them is melted and measured as water. The rain
gauge proper is set within an inclosing cylinder 8 inches in diameter and 2 feet high, which serves as an over-
flow attachment in the case of heavy rains and as & snow gauge in the winter season.

The sum total of the depth of rain and melted snow is measured to within 0.01 inch at 8 a. m. and 8 p. m.,
seventy-fifth meridian time, daily. The total precipitation is determined from the amounts recorded daily,
midnight to midnight, standard of time in local use.

The snow caught and retained in the gauge is melted and measured as water. No correction is applied
for the snow that is lost out of the gauge by the eddying action of the wind; consequently in some cases
the record is less than would be given if the observer had measured cylinders of snow cut from the spots repre-
senting the average snowfall on the ground. When it is known that the eatch of the snow gauge is markedly
deficient, an independent ground messurement is made and used as the official record. The loss of both rain
and snow, caused by high winds, from gauges located on the roofs of tall buildings in which some of the regular
stations of the Weather Bureau are located is undoubtedly larger than is the case at the. cooperative stations,
where the gauges are located in the open country and near the ground, but this loss does not appear to be
sufficient to make the monthly and annual sums derived from these two classes of stations wholly inconsistent
with each other.

By the maximum precipitation in 24 hours is meant the greatest measurement for any 24 consecutive
hours; it does not refer to the rate of rainfall for 24 hours, as deduced from short, heavy showers.

The number of days with precipitation amounting to 0.01 and 0.04 inch, respectively, relates to the rainfall
from midnight to midnight, standard of time in local use.

68



EXPLANATION OF THE TABLES 69

The cloudiness recorded in the summaries is derived from personal observations. The proportion of sky
covered with clouds is estimated by the observer at 8 a. m. and 8 p. m., seventy-fifth meridian time, and at
noon, local time, on a scale of 0~10. These observations can not be combined into a daily mean in the present
state of our knowledge of the diurnal variations in cloudiness, and are therefore given separately. In order.
however, to obtain a general record of the sunshine as affecting the growth of plants, the observer keeps some
memoranda of the cloudiness, sufficient to enable him at the end of the day to determine the average cloudi-
ness on the scale given above, from sunrise to sunset; the resulting average for each month is given in the
column of ‘“daylight’’ cloudiness.

The number of days that were clear, as given under “ Number of days, etc.,” includes those on which the
daylight cloudiness was 0, 1, 2, or 3 tenths; the days partly cloudy were those on which the daylight cloudiness
was 4, 5, 6, or 7 tenths; the cloudy days were those having 8, 9, or 10 tenths of cloudiness during daylight.

Wind.—The direction and velocity of the wind are recorded at nearly all the stations on what is known as
the “triple register.”” On these instruments the direction of the wind is recorded every minute.

The maximum velocities given are for five-minute periods. .

Number of days.—The number of days with hail includes all of those on which at least a trace of hail fell.

No record is made of deposits of dew.

The number of days with fog includes all of those on which fog prevailed for at least an hour and was dense
enough to obscure objects 1,000 feet distant. .

References and abbreviations.—H, =height of barometer cistern above mean sea level on January 1, 1900, or
when the station was established, if it was established since January 1, 1900, that being the elevation to which
all previous readings have been reduced. It is designated as the “station, or adopted, elevation.” At stations
where a change has beeri made in the elevation of the barometer since January 1, 1900, a corresponding correc-
tion has been applied to the observed reading, thereby reducing all values to the “station, or adopted, elevation.”
The actual €levation and the station, or adopted, elevation are identical, except at stations where the barometer
has been moved since January 1, 1900.° h,=height of thermometer above ground; h,=height of rain gauge
above ground; h,=height of anemometer above ground.
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Annual meteorological summary for the year ending December 31, 1984
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Annual meteorological summary for the year ending December 31, 1924—Continued
ABILENE, TEX.
[Hp=1,738 ft.; hy=10{t.; h;=3 f1,; ha=521t.]
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MONTHLY AND ANNUAL SUMMARIES

y for the year ending December 31, 1984—Continued

A

ANNISTON, ALA.
[Ho=741 ft.; hy==0 L ; hr=3 ft.; h =57 t.]
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Annual meleorological summary for the year ending December 31, 1984—Continued

ATLANTIC CITY, N. 1.
[p=39° 22’ N.; A=74° 25 W ]
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MONTHLY AND ANNUAL SUMMARIES

Annual meteorological summary for the year ending December 31, 1924—Continued

ATLANTIC CITY, N.J.

521ft.; he=37 ft.; he=33 ft.; ha=1721t.]
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Annual meteorological summary for the year ending December 81, 1924—Continued

BINGHAMTON, N. Y.
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Annual meteorological summary for the year ending December 31, 1924—Continued

BINGHAMTON, N. Y.
[Hom878 ft.; hu=10 ft.; Br=3 f.; ha=84 ft.]
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Annual meteorological summary for the year ending December 31, 1924—Continued

BOISE, IDAHO
{o=43° 37 N,; A=116° 13" W.]
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Annual meteorological summary for the year ending December 31, 1924—Continued
BOISE, IDAHO
{Hp=2,739 ft.; hy="78 ft.; hy=72 ft.; h,~86 {t.]

Wind Number of days
By self-register Number of winds, $a.m. and § p. m Precibl-| gpow | ﬁ:g_ :2;,’ Elec-
t4 »© 8. 18- - 1. tation | : o | tricity
: EEENETY N i
Month | £ g2 = o= 2 ‘1 g8 ° %vk
» | = 181 B8 H Elg 5 G
2 T ig 835 3x | £ o ; :§c EX H
2 g2l 8% T | - = el a ‘n & ! 5l =l 8
A% | ¥ 1Bl a8 188 2 2 'g % o Si2lESg el S8 80T
o3| 5% | 8 o§ g Fi ] 2 4 5l sigi 8. BISIZIE |k
w | = a5 (B g & B il 0] g SR e E-R- o
2 g 5 88 w9 81 158 Sl=|8lg|ly TSI B EILE fgls!iuif IB|E
S 1B B\ EElF EIEIEIEIE BIBiIEZ 2R a2 e 5 ElaleElElE
< &~ S|RAER |2l |R|&|a » F|Z O|C|&|E|S|c|ec E|RIFIBE E i<
- PR R N0 MR T T T TSy B S N WA
Miles Mi, t | :
Jemuery. .| 33 NW.! 17 W. | o 18 2 8 7 4 2 o 15 2 6 1 14 7 4 12 4 o 5 177 ¢ 2 0 o0
February...| 48 SE. | 31 W. | o '3 0 3 18 7 i 8 116 4 ¢ o nl w3 7 L o o 3 o o 9 0 0
Mareh. .. 6€1NW.| 280 N. i 0 4 1 § 1j 4 1 11 18 4 10 o 12 5 3 8 4 6 o 0 0 2 ¢ 0
6.5 NW.| 26/ NW.© 0 7 2 & 10 4 1 12 18 1{ 15 ¢ & & 3 1 o 1 o o 0 4 0 o
59 W.'| B NW.| o 3 3 3 14 1 0 14 18 5z 7 U 2 0 1 o 1 o o I 0 1 ¢
500NW.| #{NwW.i o 6 1 3 18 3 o 5 2 s 20 & 2 2 2 6 o 1 o & 4 0 1 ¢
53 NW.!| 25| w. | o 3 o 4 13 2 2 122 23 3 2 a1 0 o o o o 0 ¢ 0 1 ¢ i o0
L2ANW.| 220 W. i o 3 1 s 15 3 o s 25 2 2| a 1 11 1 o o ¢ 1 0 12 © 6 ¢
9 SE.| 25 NW.! o 7 1 3 12 6 ¢ 5 2 1 2 3 e 5 3 o o 1 o o 4 2z 1 ¢
600 SE. | 25 SE. | 0 6 1 8 14 3 e 5 15 4 8 12 wul 7 6 o o & o o ¢ 0 o ¢
November| 50 SE. {34 W. | 0 12 2 § 18 2 1 2 14 013 513 & 6§ 5 = 0 0 O 0 17 0 0
December..| 42/ NW.| 28 SE. . o 9 1, 5 M 7; 9l 100 1| 3 6 7 18 10 10 21 7 o 2 1z 0 B/ 0 0
! i H t | ;
Year..| 51NW.| 3 W. | 0 81 15 58163 “i 20 ool 26 34180 o2 w4 66 45 30 17 4! 1m o2 ul 4 o
P i i P ‘ i o ;
BOSTON, MASS.
[Hy=125 ft.; he=115 ft.; D=154 ft.; ha=188 1t.]
] i A Cor G T N N Y Y
Jenuary....| 12.3] W. | 50 W 3 0 1 1 3 5[ 17] 20 6 0 12 10 9 8 5 9} | ¢ o 7 0 2 o o
February...| 10.7. W. | 34 E o o 2 3 1 1 6 20017 o 15 6 8 7 3 106 7 & 0 12 0 28 6 0
12 W | 4 NE. 1 8 8 6 3 4 3 16 4 o0 i1 12 & 7 5 9 3 o 1 o 015 1y 0
118 W. | 42 E i 5 4 & 9 3 6 15 10, 0 6 15 9 12 9 3 2 0 O O O 2 1 o
08 W. 39 8SW.| 0 3 9 3 6 31319 6 o 6 13 12 n 70 0 06 L 0 0 0 2 0
8.8 sW. 30| SE. | o 5 7| 4 3 10 15 12 4 o 10 15 6 & 6 o o o 1 o 1 0o 3 o
el 8W.| 34 W. | 0 4 0 & 3 4 2 2 4 0 ¢ 18 & 7 5 ¢ 0 o 1 0 5 0 5 0
8.6/ BW. | 44 N 14 4 4 4 5 2 9 14 0 11k 9 & 9 o 0 O L 0O & o 6 1
8.6 W. | 4 s 1 4 2 4 100 s 9 16 S o 10 10 10 1 9 0 O o 3 o U o 4 0
0.1 W. | 26 W 0 8 2 3 1 2 1918 01l Yy 2 Y0 OO OO 0 O 0
November..: 10.6) 8W, | 37 W. | 0o € o 0 4 3 20 1 & 0 11l 0 9 5 & 4 2 € 0 1 o & O O
December.| 11.4] W. | 30| W o 4 0‘ o 4 4; 9 28 13 0 7 1 13 o & 6 L o 1 9 oi e 0 0
| i i ' i i
Year..| 10.3] W. | 50 W 7![ 60 39 40/ 51 52152 221 117 0126 141 100‘ B4l 75 41 20 0 I 20 l2i 101] 221l 1
: ! P LSOO DA A N S A R A B i
BROKEN ARROW, OKLA.
[Hy,=765 ft.; =11 ft; hy=4 ft.; he=56 ft.]
| PR D s o o e L I
137 S | 38 8. 0 8 3 3 4 8 i 3 1 o0 15 4 12 8 8 6 1 0 2 6 0 2 2 0
1B NP asiNw.l 1m0 T o1 1l 4 4 2 6 o 1 6 1B 6 4 3 1 ¢ L 2 0 13 0 o
M1 N, | 88w ) 4 8§ 4 4 1 3 1, 3 7 0 15 3 13 1 1 8 & 0 N 0 0 14 4 0
41 SE. | 64 NW.{ 3 1 § 2 6§ 7 3 0 6 0 13 7 1 9 6 o 0o 0 0o 0 L T 0
2y o8’ |4 N.| 3 4 5 1 02 7 8 1 6 010 1110 6 4 0 0 i L 0 0 o § 0
5.0, S | 88 8. ¢ 1 % 2 B 10 4 1 1 0 721 2z 6 6 0 0-2 0 0 4 0 12 O
0.2 8. | 41 N. 1 8 2 02 g 1 0 03 0101110 9% oo 0 g O oI 0 0
10.9) 8. | B/NW.! 1) 4 3 1 7 13 ¢ o0 0 O 13 8 10 B 7 0 O 1 O 024 0 & 0
1.8 SE. |45 SES| 21y 2 O 8 9 1 0 I 0 1812 3 & € ¢ 0 ¢ 0 0 3 0 70
1.2 SE. | 48] 8. 28 5 £ 7oL 0 0 0226 32000 010 0 o 4 0
4.5 8 | 48 8. 36z 0 30 2 3 4 01 76 6 2 1 1 o O o 0 6 2 0
B3 N |3 N | o g 3 1'% 8 6 2! 2 3 oy a8 43 0 0 1 100 0 21 3 o0
i | ‘ | ! i !
12.8] 8. | 64 8W. | 25 71l 38 21 63 95 25l 15 38 0 100 103, 103 88 65 21, 9 5 7‘ 18 52; 81 71 0
| P [ ! ‘ |
BROWNSVILLE, TEX.
[Hy=57 {t.; Be=53 {t.; hr=45 ft.; Ba=61 ft.]
I i I T T T )
N. | 23 8. 0 = 6 7 u! 770 2 3 6 38§ 201 M7 ¥ 6 ¢ 3 0 0O 0 L D
8. 1 sNW.| 0 14 3 6 1T 3 o 3 o 12 11 6 7 6 0 ¢ ¢ I 0o o 6 2 0
solap N o 1y 7w 18 38 Oy o Loy 0 4 1 ¢ e o 2 o o o o o
s o8 & | o 7 6o 72 158 1 o 2 o 8w 7 2 1 g o o U o 1 o 1 o
g {3 E | o 8 8§ § 18 2 o o o 8 8 711 & o o o o o 5 o 8 0
8. | = 8§ ¢ 2 3 8 35 17 0o o o o 2 6 2 7 & 0 o o o o B o 5 0
87 | 4 8. o 4 ¢ 4 33 1 0 0 o 21 o 1 & 3 ¢ o o o o 2 o 1y 0
s | =isw.| o 1 1 2 « 12 ¥ o 0 L 2 8 1 8 3 0 ¢ o 0 0 3 0 3 0
8E. | 25 N.| o 1812 1) 17 4 1 ¢ 3 0 1B W & 6 7 0 0 012 0 5 o
N, | 24/ NE. | o 1 18 7 13 8 1 0 5 1 w1 4 ¢ 8 o 0 o L o O 0 I O
8. | wmsw.| o 8 5 71 voe oy o1 18 12 3 06 ¢ 6 ¢ o o o 0o o
Nz 8W. 0 ® 4 5 41 ni o 7 o 1 1 1 13 1 1 o e 1 1 o 5 o o
[N i |
8. | BNW.| 0 m% 7147 17 moi m} 3 B e 147i 134 85 ss; &, 2 0 0 6 18 BN 0
- ! } i !
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BUFFALQ, N. Y.
{p=42° 53 N.; A=78° 58’ W]
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