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E CHIEF OF THE WEATHER BUREAU.

UNITED STATES DEPARTMENT OF AGRICULTURE,
CENTRAL OFFICE OF THE WEATHER BUREAU,
Washington, D. C., October 1, 1911,

SIR: T have the honor to submit a report of the operations of the
eather Burean during the fiseal year ended June 30, 1911.
WiLrnis L. MOORE,
H Chief of Weather Bureau.
ON: JaAMES WILSON,
Secretary of Ajriculture.

MOUNT WEATHER RESEARCH OBSERVATORY.

A
' )glge WOl‘lg of the observatory !ms been carried on ?,long })!';tctic:ally
Gouce?‘m? hn.(\s as foy the previous year; at hlus_ time it is clnpﬂy
Sta ‘esnLd with the mvestlg:_m:lon of thee upper air over the United
al‘&tef) The work under this head may be divided into three sep-

ranches, as follows:

Soundings of the upper air over Mount Weather, Va., by
of kites and captive balloons.
Soundings of the air at great altitudes by means of free bal-
carrying meteorological instruments. While all* preliminary
hg and the later computing in this branch of the work are carried
Sin(?e %\]ffount We:_mther, the actual ascensions are mad.e in the West,
east 1o ])1'.0x3nuty-0f Mount Weather to the Atlantic Ocean on _the
The Mmakes it nmdwsab!e_ to send up free balloons from that point.
N adilnnnedmte supervision of all of thc_work enumerated under

( 3)“E§ 1 and 2 is assigned to Research Director Wm. R Blair,
ayor Study of the temperature m)d pressure (zllal}ges in the lower
ain s Qf the air by means of summit and base stations in the moun-

8 of Colorado.

llleans

oong
estin

PROGRESS IN AERIAT INVESTIGATIONS.

l,en(iggls(idm-ing first. the aerial work at Mount _\Voatlwr, it may be
v 1, ed that four years of_nuzu'ly (eont!nuous k‘lli(‘, or ball(‘mn records
29 . een secured and ])lll)]]Sl)'(‘d. During the hs(tz}l year just ended,
Avey onn(iu?gs were made by Kites, and 69 by captive 1)&110()‘1185. The
age altitude attained by the kites was 2,929 meters (9,609 feet);
e(:‘gl)tf\‘(} bal]qons, 2,150 meters (7,054 feet) above sea level;‘ Mount
op ofl]u" Altse']f is {)25 mf‘l}ers (]\7?5 foet) abov_o sea leve} The nlu-n.
top (s ;}te flights in which an altitude of a mile above 1/1410 mountain
250, 5" 34 meters above sea level) was reached during t,hg year was
b two miles, 85. In but 10 Hights was an altitude of three miles

3



4 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE.

reached or exceeded. The mechanical equipment used in kite flying:
has been brought to a high state of perfection as evidenced by the
few “breakaways” of the kites during the year, but a kite meteoro
graph satisfactory in all respects remains to be constructed.

The classification and compilation of the Mount Weather kite and
balloon data necessary in order to study the information secured
under different weather conditions have been a part of the office
work during the year, and a summary of the mean results for three
years has been prepared and is now in the hands of the printer. It
will appear as Part 2, Vol. IV, of the Mount Weather Bulletin. ,

A most important piece of work was accomplished by the Mount
Weather Observatory during the year in the completion of two
sounding balloon campaigns, the first at Huron, 8. Dak., and thé¢
second at Fort Omaha, Nebr.  Some account of the earlier work in
this direction was made in my last annual report.  In order to present
the subject intelligently, 1 shall repeat some of the facts given in pre-
vious reports.

The use of small free balloons to carry meteorological instruments
into the upper regions of the atmosphere dates from 1893, nearly
twenty years ago, when Messrs. Hermite and Besanc¢on in France sent
up varnished paper balloons carrying registering instruments whieh
brought back a record of the meteorological conditions encountered
in the ascension. To Assman of Germany, however, is due the subr
stitution of small rubber balloons in these ascents. The expansion of
the confined gas at great altitudes bursts the balloon, the landing of
the instrument being effected by means of a light parachute with
which the balloon is covered.

The first series of sounding balloon ascents in the United States
was made at St. Louis, Mo., in the years 1904 to 1907, inclusive, unde?
the direction of Prof. A. Lawrence Roteh, of Blue Hill Observatory:
Professor Roteh conducted 77 ascensions, the instruments being re-
covered in all but five cages. Thirty-seven of the ascensions reached
an altitude of 10,000 meters (6 miles) or greater. In the series by
Professor Roteh heights exceeding ten miles (16 kilometers) were
attained five times. 'T'he Mount Weather Observatory has sent up 92
sounding balloons, of which number 81 were recovered.  Heights ex
ceeding ten miles were attained in 37 cases, the greatest height
attained being 18.9 miles at. Huron, 8. Dak., on September 1, 1910,

The exploration of the atmosphere by means of sounding balloon$
has become an international work, and is carried on through an intet~
national commission of which Prof. H, Hergesell, of Strassburg, i¢
president.  Through this commission are collected and published the
results of aerial observations made quite generally at appointed times
by all meteorological services in the northern hemisphere.  The mosh
important single result that has come from the observations is the dis
covery of a region in the atmosphere, about seven miles above the
carth’s surface, where the fall in temperature with inereasing altitude
ceases.  On the contrary, there may be a slight rise in temperature on
entrance 1o this region.  Although various names have been a,ssigned
to this region, none fully deseribes its characteristies.  In this report
it will be referred to as the “upper.inversion.”  Inversions of tenv
perature are frequently found in the atmosphere next to the earths

~but they are gencrally small in amount and fleeting in character
The upper inversion, however, appears to be a world-wide phenomenon:
It was discovered in Northern Europe, and its presence has since heen
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SStablisheg in the United States, within the Arctic Circle, north of
Wope, gyer tropical Africa and the Indian Ocean, and in Java.
o © matter which follows is largely taken from a preli'minary rel_)m‘t
Sn ¢ data secured by sounding balloon ascensions in the United
tates, 0 full report will be published in the Mount Weather
Blllletin, Vol. IV, probably in part 3, which will be sent.to press in
Ugust, 1911. The statements refer to the most obvious facts ascer-
Ained by the balloon ascensions. ) e
. 0@ original plan of sounding balloon ascensions in this countiy
(“Ontemplated simultancous ascents from two points on-an east and
St line, Notwithstanding -the great area of the United Statess re:
glm}s adapted to the work are remarkably few, outside of the Western
. alms and the Central Mississippi Valley.- Fort Omaha, Nebr., was
Selected as the western station largely because of the presence there
of a detachment of the United States Signal Corps which maintains a
hydmgen gas plant. The thanks of the Bureau are due to Gen.
Jameg Allen, Chief Signal Officer, and the loeal officials at Fort Omaha,
O many courtesies shown while operations were conducted at that
“boint, Indianapolis, Ind., was selected as the eastern station. . The
2oard of public parks of that city kindly placed at our disposal ground
I the park system-on which to conduct the ascensions. For various
'easons the number of ascensions at this place was less than at Fort
f Maha, but all of the balloon meteorographs sent up were eventually
Ol,md and returned to Mount Weather. _

'he second and fourth series of ascensions were made at Fort
Maha, Nebr, In the second Omaha series the balloons used had
eer} on hand about six months, and the rubber had so deteriorated
Uring that time that heights much above 6,000 meters (3.7 miles)
€re not attained. :

‘he third series was made at Huron, 8. Dak. The advantages of
1€ latter station lie in its geographic position being farther north

ad thus more directly in the path of eyclonic and anticyclonic areas.
Successful series of ascensions was made from the State Fair Grounds
At H‘ll‘on, 24 of the 26 instruments sent up being recovered.
+ During the fourth and last series of ascensions, al Fort Omaha, from
Re ruary 8 to Mareh 4, 1911, inclusive, 256 meteorographs were sent.
up,. of which 22 were found and returned. This was also an excellent.
8?‘"198, but unfortunately no well marked eyclonie areas passed over
“ort Omaha during the three weeks the party was there. _
Naturally the first thought in connection with the upper inversion
3 168 relation to terrestrial weather conditions. Thus far ideas on
he Subject are quite hazy, but certain facts have been established, as
f‘OHOWS: The lowest temperatures of the upper inversion are found in
Quatorig) regions and the highest in the middle latitudes.  In other
Words, temperature increases with increase of latitude, contrary to
the pyle which prevails on the ecarth's surface. In tropical A'h'oi(m.
BQI‘SOn of the German Expedition found a temperature of —83.9° (.,
~119° K.) at an altitude of 19 kilometers (11.8-miles).™ At the
Mame eleyvation in the United States the temperatures range between
~b5° and —60° C. (—67° to —76° 1), The discovery of the low. tem-
atures aloft over the equator serves to incerease, rather than diminish,
216 eomplexities involved in the aceepted theories of the general ¢ir-
— R

N

berp

, _,L!Lter ascensions made at Java, Batavia, confirm, the L,tht&;]‘(:? oyf\“ low tem-
Peratyreg over equatorial regions. See van Bemmelin in Met. Zeit,, May, 1911,
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culation of the atmosphere. Another fact of great interest in connee-
tion with the upper inversion is that its temperature, while practically
constant from season to season, varies greatly from place to place and
from day to day. In the United States the mean of fifty ascensions.
made under the direction of the Mount Weather Observatory, all of
which entered the region, gives for the lower limit of the upper inver-
sion a temperature of —52.1° C. (—61.8° F.) regardless of season. The
mean temperature of the lower limit of the upper inversion as deduced
from the ascensions made under the direction of Professor Roteh at
St. Louis, Mo., for all seasons, is —56.0° C. (—68.8° F.). The lower
temperatures registered over St. Louis may be due in part to the lati-
tude effect. The mean temperature of the upper inversion in Europe
is not far from —55° C. (—67° F.).

It is said that in Burope the beginning of the upper inversion is
found at a less altitude over cyclonic than over anticyclonic areas;
also that it is higher in summer than in winter. 1In this country the
tower limit of the upper inversion does not appear to be at a less alti-
tude in c¢yelonie than in anticyelonic areas, although the evidence is
not absolutely conclusive cither way. In the Huron series the
upper inversion was reached at an altitude as low as 9,328 meters
(5.8 miles) on the front of an anticyclone. It was also reached at
the low elevation of 9,712 meters (6 miles) in the transition region
between a eyelone and an anticyclone, and at an altitude of 9,372
meters (5.8 miles) in a cyclone, while on other oceasions in e¢yclones
it has been reached at altitudes ranging from 10,000 to 14,000 meters
(6.0 to 8.7 miles). The greatest altitude at which it was encountered,
14,983 meters (9.3 miles) on September 28, 1909, wag not in an anti-
eyclone, but in the transition region Letween a northern cyclone and
a southern anticyclone.

In the United States the scasonal distribution of the ascensions
has not been so good as might be wished. If the year be divided into
two portions, the warmer half, or from April to October, inclusive,
and the colder half, from November to March, inclusive, the following
results are obtained for the average height of the lower limit of the
upper inversion:

Meters,
Roteh, warmer half, 19 ascensions......................oh 11,986
Weather Bureau, warmer half, 20 aseensions............. ... 11,308
Roteh, colder half, 5 ascensions..........ooviiviviiiiinens 11,192
Weather Bureau, coider half, 21 ascensions................. 11,082

Thus it is seen that the lower limit of the upper inversion 1 the
United States is found at-a slightly less altitude in winter than in
summer, agreeing in the main with European observations. The
winter series of 21 ascensions was made from February 8 to March 4,
inclhisive. The summer series was made mostly in September and
October. )

By reason of the clear skies and relatively dry air of South Dakota
and other western States, it was possible to make observations on the
motions of the Lalloons aftey they had got well into the region of the
upper inversion, and thus to obtain some interesting facts concerning
the movement of the atmosphere in that rvegion. 1t is apparent at
the outset that the lower limit of the upper inversion is not sharply
defined, but. that the air motion in the explored part of that region, at
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least, bartakes of, and probably is controlled Ly, that of the lower
evels of the atmosphere on which it rests. The observations of the
WVind veloeity in the region of the upper inversion were not conclusive
In any Tespect, other than that the movement was at times consider-
able, ang again of rather low value, as on September 7, 1910, when, at
uron, 8. Dak,, winds at 3 to 11 kilometers altitude (1.9 to 6.9 miles)
WWeraged about, 16 meters per second (36 miles per hour). At the
a3¢ of the upper inversion a wind of 18 meters per second (40 miles
Per hour) wag encountered; at 1,000 meters (3,280 feet) higher, the
Wind hag increagsed to 32.5 m. p.s. (78 miles per hour). It continued
3t a higl veloeity up to 17,227 meters (10.7 miles) and then suddenly
f?“ off to 6.8 m. p. s. (15 miles per hour). On another occasion,
Se‘Dtember 4, 1910, the enormous velocity of 42.2 meters per second
“® iles per hour) was found at the base of the upper inversion, and
& Stll highey velocity of 48.5 meters per second (108 miles per houl')
Was Cncountered somewhat higher. Above this, however, the speed
¢ wind diminished to zero. The ascension of the 4th was in a
elonic area, while that of the 7th was on the front of a strong anti-
Yclone moving toward Huron from the British Northwest.
Anothey interesting conclusion that may be drawn fl‘qnl the sonn_d-
£ balloon ascensions, and also from observations on ]ugh.mpuntmn
Mations, is that the gyratory motion of the air characteristic of cy-
Cloney a e surface and for some distance above, does not extend far
Abward®, Ty movement of the upper layers, say above 10,000
Meters (about, 6 miles), as indicated from the drift of balloons that
ascended to that altitude, appears to be in three main directions, viz.:
YOI west to cast under normal conditions; from north to south, or
est to southeast, when antieyclones dominate the weather;
"Md from gouth to north, or southwest to northeast, when eyclones
Contro}l the weather. Perhaps a better way of expressing the ?d(*a-
Yould e g say that the air currents are from some northerly du:o(-,-
190 on the east side of anticyclones, and from some soutlw]']y direction
On the wegt, side, and that under practieally all other conditions the
"t of the air in the very high levels is from west to cast.
e of the interesting facts brought out in connection with ascen-
OCDs in anticyelonie conditions is that the prevailing west winds of
'¢ middle latitudes, formerly believed to extend in an unbroken
Tdatum from an altitude of about 5 kilometers (3.1 miles) Lo at least
2 &ilometers (10 miles), are at times wholly suspended up to an alti-
e of 12 Kilometers (7.5 miles). This fact is confirmed by observa-
O1s made on Pike's Peak, Colo., as will be referred to later.

in

In 39 ascensions made under the direction of Professor Roteh, in
Whielh ¢ altitude reached was six miles or over, eleven balloons

Adeq almost due ecast of their starting point, twenty-two landed
South-yontheast of their starting point, and six landed 1191'(.}1-nql:l-humt
heir starting point. It is not always, nor in the majority of cases,

Possible to tell from surface conditions the direetion the balloon will
ke, Sometimes, however, there is fair agreement between surface

DP@’SS“I‘OS and upper wind drift.  In general there is a norluht‘:l‘l.\" com-
Poneng i, the winds in front and on the cast side of an anticyclone,
‘u“hough numerous exceptions to this rule have been noted.  One of
¢ most marked exceptions was on November 25, 1904, when a bal-

g *Bigelow reached the same conclusion from a study of cloud observations.
® *eport Chief of Wenther Bureau, 1898-1899, p. 484.
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loon launched at- St. Lounis, Mo., traveled almost due east to near
Louisville, Kyi, although the pressure distribution at - the surface
clearly indicated northerly winds, and winds from that direction actu-
ally prevailed at the ground. - This balloon, which reached an altitude
of 11,500 meters (7.1 miles),-and the one sent up the following day.
inoved witli the enormous average velocity of one hundred miles per
hour. The second balloon, instead of moving toward the east, as did
the one launched on the previous day, moved in a south-southeast
direction and landed in western Tennessee. From this change in
direction of the air currents it is cvident that some temporary dis-
turbance occurred ‘in the atmosphere sufficient to modify greatly the
eastward flow. -What the disturbance was i8 not-apparent from sur-
face conditions. On the day that the balloon moved eastward there
was a marked barometric depression over southern New England which
had been stationary for about twenty-four hours. It may have been
that the pressure in the higher levels over New England was falling
on.the day in question, and that the high eastward veloeities encoun-
tered by the balloon were due to a pressure gradient that existed in
the upper regions only. Hann showed more than twenty years ago
that atmospheric pressure on mountain tops continues to fall for some
time after the turn to rising pressure has set in over surrounding low
levels.

The cause of the changes in thc direction of the wind aloft is nof
always apparent from surface distribution of temperature and pressure.
Primarily, the direction of the wind on the earth’s surface is dependent
on the temperature and pressure, the winds blowing from regions of
low to regions of high temperature, and from regions of high to regions
of low pressure.” In the United States the strong winds of winter
have regions of higher temperature on their right and in slightly
higher latitudes. - Unfortun'urelv we are not able to study the tem-
perature changes in the atmosphere as a whole, but only in a thin
stratum next to the earth’s surface.- The upper winds in the United
States are uniformly from the west, as has been fully demonstrated i
the past. That these prevailing westerly winds are subject to impor-
tant modifications is shown by the motion of the upper clouds and by
the travel of sounding balloons.’ » ‘

Sounding balloon aseensions have added very much to our knowl-
edge of the temperature of the atmosphere up to heights of 15,000
meters (9.3 miles) and even higher, but the number of wsoormom to
heights above 9.8 miles iy ag yet small.

The vertical distribution of temperature in different sections of the
same anticyclone is well shown by the simultaneous ascensjons al
Omaha, Nebr.,, and Indianapolis, Ind., on October 5, 1909.  The two
stations were, roughly speaking, within the influence of a great anti-
cyelone, Indianapolis being nearest the center and under the higher
pressure. The pressure at- Indianapolis being higher than that at
Omaha, we should expect lower surface temperature, as was actually
found. But the low temperature of the air column over Indianapolis
extended up to 2 kilometers (1.2 miles) only, at which level the air-
column temperatures at the two places were reversed, the western
station becoming the colder at that level, and steadily l'mlmlnlng 80
up to 14 kilometers (8.7 miles). During an earlier aseension at the
two stations, on September 30, 1909, the surface weather conditions
were guite different from those of October B, the two stations being
separated by a shallow anticyelone, with Indianapolis on the eastorn
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edge ang Omala on the western edge. As in the first-named case, the
fastern station was the colder up to about 3 kilometers (1.9 miles),
Ut from that altitude up to about 12 kilometers (7.5 miles) the Omaha
alr columy was the colder, the difference at the 12-kilometer level
AMounting o 16° C, (28.8° I.). Marked variations of the tempera-
ture at, similar great altitudes have been recorded elsewhere, especially
o ngland, where the temperature of the lower limit of the upper
lI}Vgl‘Sion has been found to differ on the same day as much as 20° C.
(36 £.) at stations not more than 150 miles apart. The lowest tem-
Perature recorded in any of the Weather Bureau series of ascensions
Was —68,9° ¢, (—92° I*.) at Huron, S. Dak., in September, 1910.
X A Study of observations at mountain stations in Colorado has shown
that Variations of temperature at the summit and at the base §ta:tions
are nearly coincident in point of time, and are generally similarly
filrected, but that there are occasions when a fall in temperature sets
m on the plains while the tem perature on the mountain tops is st{ll
YiSing, Ip pape cases, also, the weather conditions on the mountain
S_llmmits are controlled by causes that are not operative on the plains
9 the eastward. These studies have increased our knowledge of the
effect; of local topography in the warming and cooling of the air that
18 trapped between the mountain ranges. The important fact, revealed
N connection with sounding balloon ascensions, that the prevailing
Sastward drift of the atmosphere is wholly suspended during the
Prevalence of strong anticyclones is confirmed by a study of the rec-
ords of wing movement over the high stations of eastern Coloradf). at
OTong and Pike’s Peak. There can be no doubt that the local cireu-
lon in strong anticyclones up to the level of Pike's Peak is con-
trolleq by the anticyclone, though this is seemingly controverted by
0b391'Vati011s on the movement of high clouds in other parts of the
hited Sgates. _ .
10 cirrus level in the United States is about 15 kilometers (9.3
€8) above sea level. Clouds in this level have been observed to
Move directly across the central areas of anticyclones, from west to
“ast, whiel movement. would not be possible did an casterly current
Drevail ag that level. The wind movement over Pike's Peak, Colo.,
4,301 meters (14,111 feet) above sea level is from the northeast when
an anticyclone occupies the Great Basin to the westward, thus indi-
1%ing the loeal control of the wind circulation by anticyclones at the
Vel of Pike's Peak. |
' Mount Weather, Va., the kite flights thus far made show that
Praetically g pastorly winds, except under special counditions, are

Shallgy winds; that is, they are generally less than a mile in vertical
CXten, '

mj,

SOLAR RADIATION.

Between uly 16 and October 10, 1910, Professor Kimball was
Baged iy o p.vrheliom(\triv survey of the region west of 'tho Great
“akes ang the Missisa\ippi River, preliminary to the ost'»ab.hshnmm. of
Permanent, observing stations. One of these, Madison, V_V.ls.. has heen
n ObBeration sinee J uly 22, 1910, and others will lm_(\q“ll)l_)ed a8 soon
'x}.s APparatus already ‘ordm'ud is received. 1’y1'holu)m(\lul'l(- opsm-va.-
008 have been maintained throughout the year at Washington,
- G, ana were resumed at Mount Weather in May.

1B
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The observations at the western stations showed radiation intensi-
ties in extess of the five-year averages for Washington, the excess
ranging {rom 4 per cent in August, at Lincoln, Nebr,, to 22 per cent in
September, at Flagstaff, Ariz.

The most striking features of the year have been the high value of
the radiation in February and March on the front of marked high
barometric areas, and the Jow value during the protracted hot wave in
May. At Madison, on FFebruary 23, and again on March 4, the radia-
tion intensity with the sun shining through an air mass 1.5 (zenith
distance of the sun 48 degrees) was 1.67 calories per square centime-
ter per minute, which is as high as any measurement obtained by the
smithsonian Institution on Mount Wilson during the summers of 1905
and 1906. At Washington the corresponding maximum intensity dur-
ing this period was 1.47 calories, or 12 per cent less than at Madison.

During the hot wave of May, 1911, the maximum intensity of solar
radiation measured at Mount Weather, with the sun at zenith distance
of 48 degrees, was 1.20 calories per square centimeter per minute, and
the average was little over 1.00 calory.

Measurements of the polarization of sky light, as well as other con-
siderations, indicate that during protracted hot periods a very consid-
erable percentage of the heat reaching the lower layers of the atinos-
phere is received diffusely from the sky. A Callendar recording py1-
heliometer, capable of measuring the heat thus received, has been in
continuous operation at Washington throughout the year; but quan-
titative results can not be given until this instrament has been care-
fully compared with a Marvin pyrheliometer, which will be done as
soon as a new Callendar instrument provided with an improved form
of recorder is received.

In response to the request of certain European investigators, a series
of special observations on the positions of the neutral points of Arago
and Babinet was made by Professor Kimball while on field duty.
These are now being continued at Mount Weather in conmeetion with
the measurements of the percentage of polarization of skylight, made
a8 in previous years.

The five-year averages of solar radiation intensities for Washington
were published in the Bulletin of the Mount Weather Observatory,
Vol. 3, part 2. In response to a special request, a resumé of that part
of the above paper which treats of sky polarization, together with a
summary of the polarization observations obtained while on field daty,
was prepared by Professor Kimball for publication in the Journal of
the Franklin Tnstitute for April, 1911,

The constants to equation 20, Bulletin of the Mount Weather Ob-
servatory, Vol. 1, part 4, are being recomputed from datla recently
furnished by the Smithsonian Institution.  Professor Humphrey’s
recent, computation of the distribution of aqueous vapor in the atimos-
phere when the sky is eloundless will also be utilized. New tables for
facilitating solar constant computations will be prepared from this
revised equation. A copy of these tables has already been requested
by the Argentina Meteorological Office.

It is believed that aceurate determination of the intensity of direct
solar radiation, of the quantity of heat received diffusely from the
whole sky, and of the rate at which heat is ost at night, will not only
be of value to climatologists generally, but will also be utilized by the
weather forecaster.  Especially urgent is the demand from biologists
for accurate data relative to the quantity of heat received from the
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Whole «lc . . . .. A
umle sky. The University of Wisconsin is now furnishing data of

¢haracter for use in connection with certain biological studies.
MOUNT WEATHER BULLETIN.

Wﬁat{:g“ discussion of the upper-air observations made al} Mount
Specig) ] m}d .elsq\vllqr_e, as well' as of the progress made.m _otnher
of the B“ﬁ\s ,(-)f scientific work, will be found in the successive issues
Yemen, 11' Xet]}l of the Mount Weather ()bsm:vat/ory, wh]ch2 it may b.e
Zationg (’1‘(/(1, is devoted to the 1'0.5111(15 ()btaun(»d_fl'Oll\. aerial investi-
'&tmoq],)a?.‘weu as from ()thm"sl)e('lal _researches into obscure laws of
W 101; .“L“ ic phenomena bearing on the physics and mechanies of the
I'K*Sults( nlosl?l}el'e. Although t",lns publication is mostly filled by the
allows j fO{lLl‘,ll)}li:O(i. Ly the staff of 1111(3. observatory, yet, when space
e teorof L(_)l‘m'lbut'lons of fm.lda'mental im portance presented by other
The ¢ Ogl\st;sr are included in 1.',110 ;B\\l'lo,mn. ] )

and t‘h Ompleted Volume 11, with its index, was issued in July, 1910,

¢ completed Volume 111, with its index, in July, 1911. The

‘ d part of Volume IV was sent to the printer in June of the
Sent yeqy.

Secon
bre,

FORECASTS AND WARNINGS.

nv
Stoll_]l::;\\'f)l'lt of forecasting daily weather and ten'lpormyul'o changes,
70;Lti1’.(;01(1 and warm waves, and frosts—the primary duty of the
“?bsl‘e]-qu Bureau—received the (:;u'v.l' ul att ent“lon of Lh»e corps of fore-
00011]"]: Lhr.ong'hout 1‘._he year., No nn]_)orl".mt m.cl,eorologwal change
Wred without notice having been given well in advance.
‘1'(,;&({0““ ‘w_;u'nings to Lake, so:uroasi;, and West J‘nd:i:_ul stations, and
»,.Gg‘i('m“’m‘lullgs_ for the sugar, tm(ekl!)g‘, L()lp(*(zg,.fl'lut,; ‘mld e ';mb(‘\rry
\VG]-@ S were lssupd w'hcnvvvr (-(m‘dm(ms Jl!Si ified  These warnings
.‘(!‘){_'(:Sll(!(f(\ssf ul.  Particular attention was g‘lvgn t,.o t‘he‘ hurricanes of
ing /tim‘b(\r and ()(,‘1'()1)_(‘,]', 1910.}111(1 Q num})m' of L(\sl.l[uunmls ('omm'oud-
The “‘( W.ox'k of the Bureau in conneetion therewith were 1'0('("|v0d.
arnings of the approach of cold waves resulted in a saving of

) s o K v A
f‘,()z‘;’“lg crops and prevented injury to many shipments of perishable
SO0 and to farm stock.  Daily forecasts of probable wind and

Weag, s . . . :
.(L?(’h(‘l‘ conditions off the Atlantic coast, castward to the Grand
ES, were issued for the guidance of transatlantic steamships,

HURRICANES OF THE YEAR.

‘uelt‘,(rfi';t Indfi(m‘, Ir wrricane of S('pt('m{)(‘r, 191 ().—-'_l‘his stm'u) x\;':1;s first, de-
“0].“,] yll(%?tl' San Juan, P. R., on h(‘])!(‘lnl)("]"(). ,H‘bl‘n’m od 1 a west-
e 'l“x\ ?st/ direction, and by the morning ()_i h(:ptmn el 13]1;1(! reached
issug ({V”‘ﬂﬁ coast: near the mouth of the Rio (n'a‘nYdu. H\\ arnings were
Wree] ‘I'Og‘ulm'ly until the storm disappeared. No l(‘mslof‘ life and ng
cast. ()(F occurred, nor Was nnw_h damage 'd(m.o exeept (Yn‘\ t \; .;\ort,hbm;}m,‘
‘)i(“‘ . San Juan. The following odnl;ong‘l from the I\_L W ( ricans Daily
ayune of september 15, 1910, has reference Lo this storm:
1 Notwit

“ouig] hstanding the threatening weather which prevailed over southern
. slan X ‘

nu Tuesday, no damage was experienced, as the storm passed southwypq
distance out in the.Gulf. Towever, sugar and rice planters were greatly
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alarmed. A severe wind storm at this season of the year would lodge the cane
and would result in great injury to the rice crop, because few of the rice planters
are prepared to flood their rice fields to such an extent as would prevent great
damage from high winds. The excellent advices issued from day to day by the
United States Weather Bureau in connection with this storm from the date of

- the inception has been in keeping with its past record. Tuesday morning, long
before the storm was being felt at any coast station, shipping, commereial, an
agricultural interests along the Gulf coast were advised that the storm was some
distance out in the Gulf, southeast of the Texas coast, and was moving in &
northwesterly direction toward the mouth of the Rio Grande River. Yesterday
morning the storm was moving inland, with its center near the mouth of the Rio
Grande and high winds and high tides had oeeurred along the Texas coast, as
though conditions had been made to fit the Weather Bureau’s warnings, The
value of a service which can foretell where such storms will strike the coast, as
was done in this case. cannot be estimated.

West Indian Hurricane of October, 1910.—Attempts made in former
years to get reports by wireless from vessels plying in the Gulf of
Mexico and the Caribbean Sea met with small succeess, owing to the
small range of the transmitting vessels. This past year, however, a
concerted effort was again made to secure these reports, this time with
gratifying results. A number of valuable reports were received from
vessels in the region of tropical storms, that from the United Fruit
Company’s steamship 4bangarez, latitude 14° 20’ N., and longitude 81°
51" W., received on the evening of October 12, being particularly help-
ful in locating the most notable hurricane of the season, which struck
Key West, Fla., on the afternoon of the 17th.  Although the pressure
had been below normal for several days previously, this wireless report
was the first definite information the Weather Burean had of the
severe storm in the Caribbean.  In conjunetion with the reports from
the Jand stations, it enabled the forecaster to locate the eenter of the
disturbance with a degree,of ageuracy which could not have been done
through the use of observations made at land stations alone. By the
morning of the 13th, the hurricane center was about 200 miles south-
southwest of Havana, Cuba, apparently moving northwestward. 'The
storm passed to the westward of Havana on the afternoon of the 14th
and over Key West on the afternoon of the 17th. Tt then moved in a
northerly direction to southern Georgia, where it took a eourse more
to the east, and passed off the Atlantic¢ coast near Cape Hatteras on
the 20th. During the progress of this storm, timely advices regard-
ing its location, intensity, and probable direction of movement were
disseminated by every available means, including wireless, to interests
liable to be affected by windsand tides. The following are among the
testimonials received as to the value of the service rendered by the
Bureau in its advance notices of this storm:

From C. W. Jungen, Manager of the Atlantic Steamship Lines of
the Southern Pacific Company:

I beg to express to you the appreciation of the management of this company
for the valuable service rendered by the Weather Bureau during the tropical
storm in the Gulf of Mexico and the Atlantic Ocean on or about the 18th to
19th instant, which overtook several of the company’s ships in that vieinity.
These bulleting were of great assistance to the masters of our ships i preserving
the eompany’s property and preventing the loss of life at sea.

From Senator Duncan U, Fleteher, of Florvidas

Permit me 1o say thai T have always appreciated the value of the Weather
Bureau 1o the country, and the service rendered hefore and during the recent
hurrieane has further emphasized its indispensability to Florida, * % % # ¥
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From J, i, Brown, President of the Florida East Coast Railway, to

e official iy charge of the loeal Weather Bureau Office at Jackson-
Vll](g’ F]?L.:
thfe im P?eusecl to express our appreciation of the excellent service rendered by
advig eather Bureau through your office during the past season, and the frequent
cane ory warnings sent down the line during the A}ppl‘oach of the recent hurri-
cally, | The information thus furnished, I am advised, enabled us to get practi-
0ury]a 1 ourlarge fleet of floating equipment into hurricane harbors, thus making
Sca.»tto%s in this respect comparatively light. We were also enabled to get our
of hfe‘ed forees of about 1,500 men into safe locations, so .that there was no loss
to w €. By use of hurricane flags, rockets, and signal whistles we were enabled
asg 4rn the inhabitants of the keys, the fishing fleet in the locality of our work,
S0 two steamships anchored at Knights Key Harbor. Had we depended on

t .
1};£n}c)arometer we would not have been able to secure one-half of our floating

before the storm was upon us.

s ' . . . M . . .
From an editorial in the Tampa (Fla.) Morning News of October 20
Y .
f{ }lat there was no loss of life during the storm is largely due to the efficiency
16 Weathier Bureau in warning mariners.

From ay editorial in the Vicksburg (Miss.) Herald of October 19:
] .
F](I)‘l}ere can be no question that a grave calamity has Dbefallen Cuba and the
Ilislmda Peninsula as well. The one gratifying eircumstance in itis the proof fur-
imled of the infinite value of the Weather Bureau warnings, which gave ample
e for all shipping to seek shelter in safe anchorage.

WEERKLY FORECASTS.

‘1"01‘0(fastws of a general character for a week in advance, based on the
at'mo_spheric conditions exhibited by the daily chart of the Northern
e emisphere, have been issued on cach Sunday throughout the year,

Xeept during the last two weeks of June, 1911, and special forecasts
a“TUlOuneing._rp important weather and temperature changes were made
Yhen geeasion called for them. These forecasts have in the main
Proved reasonably suceessful, and the demand for them on the part of
“}“ press and others has steadily inercased. ’

he weekly forecast. issued on August 21, 1910, att racted special
Atentigy, Tn this forecast it was announced that a cool wave would
)f*«*S over the country the latter part of the ensuing week.  This cool
Yave gave the lowest temperatures of record for August in the
YOrthery Rocky Mountain Region and the Plains States, and snow

in Wyoming. It cansed frosts in Idaho, Montana, Wyoming,
C-}plol'a(io, Nebraska, North Dakota, Minnesota, and Wisconsin, and
IEht frosts at exposed places in New England and New York.  The
‘OHOWiug‘ favorable comments on the part of the press, subsequent to
21 issue of the forecast, indigate the widespread interest taken in

8 Successful fulfillment:

' Klahoma (Okla.) Oklahoman:

‘.nl“éle day wasa great triumph for the weather man. , 'l“he };l(\)\lt;]:(a:‘(::ll\l (:ltl tong

hoy, ?1‘; weather h)recus.t.'@ go. It was 11111(le'laxs\“hl111|‘() u_\r: s ‘«)“:l. ‘(-._0 t}m

»and to distance, direction, and temperature; geograplically cc rreet—ahso-

¥ correct. . The Sunday foreeast said that the wave would start'in the North.

T lslltlel? States and sweep east ncross the country. | 1: (31'l({l:“\‘(l“l(l"'(fl‘:“‘::“d "\L“““t.\'

1) L*lsl(éua' was t'lm; d‘uy.%;et for the cold spell, and the cold s ' « Noone
oubter was disappointed.

We,

Loy isville (Ky.) Courier-Journal:

"
fo ‘,Phe present remarkably cool weather for this season of the year was aceurately
lee,“*“‘ Dy the United States Weather Bureau one week in advance.
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Springfield (Mo.) Republican:

The Weather Bureau at Washington predicted last Sunday that a cool wave
would strike this vicinity about the middle of the week, didn’t it? And it said
that the cool wave would be preceded by very hot weather. * * * The long-
distance forecasting department of the Waghington Weather Bureau scored one
Olf the biggest tallies in its history Thursday morning, when the cold wave came
along.

Boston (Mass.) Transcript:

The official forecaster’s reputation as a suecessful long-range forecaster is betier
than ever in this vicinity. IHis cool wave for the East, predicted a week ago,
arrived last night on scheduled time, and the temperature consequently was *‘in
the dumps” over night. There were no frosts, to be sure, but the drop in tem-
perature was sufficient to justify the ‘“cool wave?’’ forecast.

Charlotte (N. C.) Observer:

The Observer on last Monday morning published a weather prediction issued
from Washington, D. C., stating that chilly blasts would sweep across the country
during the week. * * * This forecast was read by many, but most people
straightway dismissed it from their minds. During the week, however, there
followed such a remarkably accurate verification of the prediction made days
hefore the cold started that the public sat up and took notice. * * * Tt only
affords another striking illustration of the remarkable progress being made in
the development of the weather science, and shows also what an excellent an
highly valuable service is being given by the Government in this department.
* o The wave advanced true to form and reached the Atlantic by Saturday
morning. 1t pays to listen to the weather man.

INTERNATIONAL WEATHER CHART.

A chart of the Northern Hemisphere is prepared each morning in the
forecast map room of the Weather Bureau at Washington, based on
reports from a number of stations sclected to show, in a general way,
the fluctuations of barometrie pressure in the great centers of action.
The most northerly stations from which reports are received are Nome,
Tanana, and Eagle, in Alaska, at about latitude 65° N., while the most
southerly is Manila, in the Philippine Archipelago, at approximately
latitude 14° N.

Somewhat meager data from five Alaskan stations give a fair indi-
cation of barometric changes in that region, but when it is considered
‘that the forecasts for a week in advance are based chiefly on the
Alaskan reports, it would appear that a greater number of stations,
not 8o widely separated, should be available to give a more complete
survey of the atmospherie ehanges taking place in that area.  Action
has been taken looking to the establishment in the near future of a
station on the Aleutian Islands at Duteh Harbor.  Reports from this
station will give valuable information concerning storms that pass
from the eastern coast of Asia northeastward and finally reach the
United States. At present, storms of this type eross the Paeific Ocean
south of latitude 58° N, and strike the North Amecrican continent
without warning or indication of their approach., With a station in
operation at Dutceh Harbor, few, if any, storms should reach the conti-
nent without their coming first being indicated by some of the Alagkan
reports.

During the latter part of the past year reports were received regu-
larly from Nemuro, Japan, and from Shanghai, China. These reports
have proved of much value in accounting for the development of dis-
turbances in our Northwest.
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\J
'S“mmiu'ized in a general way, a study of the international weather
sed': Turnishes indications of weather conditions in the United States
Verg) days in advance, somewhat as follows:
baro, }}:xl'(nno'l.m' rising and above nm"m:ll over 11'110 ésiatio high area;
risiy, l‘l( ter falling and below normal in Ll}o Bel'n.lg §ea low area, 2Llld‘
T over the Azores and falling over I¢eland, indicates a period of

“‘_1;(11 weather over the northern and eastern distriets of the United
ates,

m

in(sz) Barometer falling and below normal over Bering Sez.m, and. fall-
oS over the Azores and rising over leeland, indicates a period of cool

“Qa,“‘@" generally east of the Roeky Mountains.

When the great continental high pressure area extends over

Wesfrcentml Europe and the British Isles it cheeks the movement of
NOvth Atlantic storms, and finally affects the rate of progression of

hig} . .
Hgh ang low pressare areas over the United States.  The usual rate

is Pl()‘l:()gressi(.m of high and !o'w pressure areas over the U‘n.itaod States
i, Sumed five or six days after a return to normal conditions has set
Ver west-central Burope. ’
the o In its normal flistril)ulvi()n, atmospherie pressql‘e is high over
astern, and relatively low over the northern and northwestern

:)01 tions of Europe.  Under these conditions the progression of storims
T . . 1 e "
OYer the United States is normal.  When, however, this arrangement:

)‘_ bressure s reversed or disturbed, abnormal storm movements or

“u:,‘“'(‘ﬁ will be observed.

G '\’ At times when the air masses up over western Asia and con-
Hental Burope the advance of the Atlantic storms is checked, low

l“'QSsul'(‘ brevails for several days over the British Isles, high pressure
Mildg up over the Atlantic Ocean, and the eastward progress of high

and gy pressure areas over the United States is retarded.  This ve-

:"“'d.ztlaion of highs and lows over the United States is not. interrupted
nti about five or six days after normal pressure conditions are

Tesumeq over western Kurope,

6) A slight. shifting to the west ward of the summer North Atlantic
W bressure area gives temperatures above the normal and generally
ry weather over eastern portions of the United States. 1 the center
of {‘his high pressure area shifls to the westward, south of its usual
Dositigy, as regards Iatitude, the heat is general from the Gulf of
l_ S"Xi(‘() to Canada. 1M, however, the center occupies & more northerly
l‘“’fl}ld(‘ i its westward position, the Iw;u»m'v:l"is('()nﬁn‘od to the more
Ortherly districts of the United States, while the South Atlantie
AISricts roceive the benefits of the casterly winds from the Ocean.

of i ‘When the Atlantic high pressure area (,)('('upit\'»il‘_l)(_’b‘f‘vl()llf‘:lsl
Lo B normal location over the Atlantic Occan, or exhibits pressure
elow normal, cool weather Tor the season, or at least variable tem-
Deragyp, is experienced over the eastern portions of the United States,
As a general proposition, the North Atlantic high pressure
s ontrols 1o a great. degree not only the summer weather of the
%l'(l'Lt""' part of the United States, but also the course and character
the West, Indian hurricancs.

hig

ey

FROST PROTECTION WORK.

\| . . . S 1 1 :
, Sphecial attention was given during the year to warnings for the
: 1 . . . . . R hY. .
“f Netig, of shippers and growers of perishable produets. Foreeasis
A, . " " ™ . . art )
“resent out daily from a namber of our larger stations, giving the
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probable temperatures likely to be encountered by perishable goods
shipped in any direction.

Substations were established in the eranberry marshes of Massa-
chusetts, in the citrus fruit districts of Florida, and in some of the
orchard districts of 'Washington, Oregon, Idaho, Utah, Colorado, and
California. During the fro&t scason special reports aresent from these
substations to the forecast center, where they are used in the prepara-
tion of a special forecast in the afternoon or early evening, supple-
menting the regular morning forecast. By this means, the growers
are cnabled to take such precautionary measures as are available to
protect, their cerops.  In Washington, Oregon, Idaho, Utah, Iflorvida,
and California, the fruit growers smudge and fire when necessary,
while in the eranberry regions the eranberry growers flood their bogs
to prevent injury. In this line of work it has been the policy to fur-
nish the individual with information particularly applicable to his
orchard, rather than to have him depend upon a general forecast that
would apply to a large seetion, but could not accurately cover the see-
tion in detail.  Effort has also heen made to encourage the growers
to organize and employ protective measures in saving their crops
from frosts and freezes. Thus far, the work has been successful
beyond expectation.  One example of the fruits of this work is
instanced by a letter from Mr. Thomas F. Mahoney, Secerctary of the
Chamber of Commerce of Grand Junetion, which was published in
the Denver News of May 18, 1911, In this letter it is elaimed that
the prompt action taken by the orchardists of Colorado’s western
slope on the receipt of the warnings of a severe freeze last spring
resulted in the saving of two and one-half million dollars,

The following is from a letter written by the secretary of the Yakima
Commercial Club, North Yakima, Wash., regarding the work of the
past year in that scetion:

The iimely warnings of danger given did mueh in the way of prevention of
loss from frost, and it is the general helief that, with better preparation on the
part of the fruit growers another season, still greater henefits may be derived
from the frost service of the Bureau,

The president of the Provo Commercial Club, PProvo, Utah, also
testifies to the work of the Bureau in that vicinity during the {rost
season of 1911, as follows:

Now that the frost period for this season is over and while the matter is still
fresh in our minds, we wish to express 1o you our appreciation of your efforls in
our behalf. There is no doubt hut what your Weather Bureau has heen of service
1o the fruit grower this season, and, taken together with the keen personal in-
terest you yourself have shown in the all-important question of * Saving the
Fruit,”” we are convinced ihat with the further aid of the Agricultural Depart-
ment this question will he solved.

RIVER AND FLOOD DIVISION.
RIVER AND TLOOD SERVICE.

Two new river distriets were ereated during the year, with head-
quarters at Indianapolis, Ind., and lola, Kans.,, making a total of 56
river distriets in operation at the end of the year.  The new distriets
were established for the purpose of securing inereased efficieney of
service, and are maintained with little inereased cost of operation, as
both previously formed portions of other districts,  The Indianapolis
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i‘ﬁtﬁ?}ct comprises the wat;ershc('i of phe Wabash 'Riyer z_mbove l:,he
Coin of and including the White River, formerly a portion of ylle
‘lfmo district. The Tola district comprises that portion of the water-
;’Oled of the Neosho River {from the head waters to Neosho Rapids, Kans.,
tmerly o portion of the Fort Smith distriet.
* Nine new rjver stations were established: during the year, and nine
Were discontinued, excluding those at Dayton, Ohio, and Fort Wayne,
1-;; «+ Where regular Weather Bureau stations were opened,‘with the
er work as a portion of their duties. Four rainfall stations were
4180 discontinued. ‘
¥ t the end of the yoar river observations taken at regular Weather
Ureau, paid, and cooperative stations made a total of 601 stations
Tom which reports are available for the benefit of those interested in
1© rivery of the eountry.
.0 automatic river gages were installed during the year, but su.b~
Stantial inclined concrete gages were installed at Portsmouth, Ohio,
lount Vernon, Ind. :
wing to a large deficiency in the precipilation of the year over a
Considerable portion of the country, there was an absence of great
00ds, except in California, where, during February and March, heavy
Vinter snows and rains combined to cause floods, with resultant dam-
age, estimated at $1,750,000. In July and again in October the smaller
Tibutaries of the Ohio River were in flood as a result of heavy local
Yans.  The damage to erops and other interests amounted to about
$5,500,000.

BY informal agreement with the Forest Service of the Department,
T Agriculture and the United States Reclamation Serviee of the In-
Lrior Department, the Weather Bureau was designated to ascertain
and publish in the Monthly Weather Review the losses by floods in
e United States, A summary of this character indicates that the
988es during the year were about $7,700,000, of 'which more than three-
ourths foll upon the farmers. The value of property saved through
Ne Warnings of the Weather Bureau was estimated at $1,047,000.

‘he warnings issued for the floods were of value. The great dis-
Proportion hetween the losses and the value of property saved is duae
L0 the fact that three-fourths of the former Were on erops that warn
"11-’-? could not have saved. . :

*rom present indications the new work «-nnlmlu)la'('ed dunlng‘ 1.1'10.
“oming year will not be extensive.  On July L 1911, river service will
‘e extended over the Neuse River of North Caroling, and viver stations
9ened gt Neuse and Smithfield, N. ¢ The station at Bdisto, 8. C.,
W Ty l‘unptméd, and a new station established at a suitable loeation
90 the Combalice River for the benefit of the rice planters. A few
Aditional stations will probably be needed along the lower Arkansas
MVerand its lavger tributaries.  In the oxtreme West !t I8 l)l‘()h(w‘d
O divide the district of California, establishing a new d'f‘}"'_“" for the
an Joaguin River, with headqguarters at Fresno, Cals This river is
0w ynder the supervision of the local office ot S:uirmnent.o. m‘\d the
Change will result in more prompt service in time of food. It s also
Proposed to establish, il possible, a new distriet at Los Angeles, Cal.,
Or the purpose of issuing food warnings for the smaller streams of
thag seetion, .
 Steady progress has been made in the preparation of forecast schemes
O the Ohio River and its larger tributaries. Sehemes 1121\’(.‘ been
“omploted for the Cumberland and Tennessee Rivers, and one for the
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Wabash River is well under way. This will complete the scheme for
the entire Ohio River watershed, except that portion of the main
stream between Mount Vernon, Ind., and the mouth, which it is hoped
also-to finish within a fow months. - Considerable work has also been
done on schemes for the Savannah and Santee River systems.

MOUNTAIN SNOWFALL WORK.

During the last two years the Weather Bureau has made systematie
measurements of the amount of snowfall in the mountain regions of
the West for the purpose of determining as aceurately as possible the
amount of water available for agricultural and commereial interests
during the coming spring and summer seasons. 1t is hardly necessary
to comment on the importance of this work, which thus far has been
largely experimental on account of uncertainties as to the instromental
equipment required and the proper method of determining the water
equivalent of the snowfall. The snow bins and snow platforms in-
stalled some time ago have not proved entirely satisfactory. Pro-
fessor Marvin, of the Instrument Division, has been engaged in the
work of devising improvements, and it is hoped that the snowfall sta-
tions can be supplied with better apparatus within a year or two. In
the meantime no new stations will be opened. During the year 61
stations were closed, experience having demonstrated that they were
no longer of importance. At the end of the year there were 281
. mountain snowfall stations in operation.

In conmection with the study of snowfall and its consequent runoff,
a systematic snow survey was begun in (he watershed of Maple Creek,
near Springville, Utah. While the work was of an experimental
nature, it has an immediate effeet on the owners of 227 tracts of land
that are irvigated by the melted snow waters from the Maple Creek
watershed, and it is expected that the experience obtained will be
valuable in connection with the future study of the general problem.
Thus far the comparatively small outlay in experimental work has
been well expended. A report of the work carried on during the
spring of 1911 was prepared by Messrs, A. H. Thiessen and J. C. Alter
of the Loeal Office of the Weather Bureau at Salt Lake City, Utah,
and published in the Monthly Weather Review for April, 1911, Aboutb
2,000 soundings and 277 measurements of the depth and density of the
snow were made with the density apparatus devised by Professor
Marvin. The final results showed an average snow depth of 36 inches,
with an average water equivalent of 11.5 inches, or 32 per cent, mak-
ing 3,833 acre-feet of water, or enough 1o spread a layer of water 14
inches in depth over all the land irrigated by the stream.  This is the
first attempt at a definite measure of the water equivalent of aceu-
mulated snowfall, the great value of which to irrigation farmers and
those interested in water-power is apparent. Tt is thought that with
two years’ more work in the Maple Creek watershed, sufficient obser-
vations will have been obtained to permit of accurate forecasts of
water supply from the winter snowfall,  The system can also be ex-
tended to other and larger projects, and the work will be limited only
by the amount of funds available for the purpose. The report on
the preliminary campaign in the Maple Creek watershed has brought.
many expressions of commendation from fariners and hydraulic en-
gineers,
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EFFECTS OF FORESTS ON CLIMATE AND STREAMFLOW.

As State

Sopos 4 in my last report, the Weather Bureau and the Forest
rvi

€, with the permission of the Secretary of Agriculture, are co-
Oberating iy an'exhaustivestudy of theentire question of forest effects
dbon climage and streamflow. It is believed tha the data to be
“ecured will be of sueh a character as to shed valuable light upon the
?.uble@t- The Bxperiment Station at Wagon Wheel Gap, Colo., estab-
18119'({ for the purpose of this investigation, is now on a firm basis, and
% Complete series of observations has been made during the last eight
Months. Cooperative metcorological stations are also maintained in
Qle Coconino National Forest in Arizona, and in the Fremont National
foresg iy Colorado, data from which will be available for study and
SOmparison in connection with the records at Wagon Wheel Gap.
1oVever, it should be well understood that no results obtained in
thig Semi-arid region would be of any value as a eriterion for determin-
l.ng. Problems in conneetion with run-off that obtain in the humid
Yegions of (he East. It is hoped that in course of time an experi-
?@ntal area may be sceured and the necessary plant installed in both
he Al]ﬁghcny and White Mountain regions.

DIVISION OF OBSERVATIONS AND REPORTS.

S The pey ¢ Division of Observations and Reports,” formed during
the Year, hay supervision of the collection and distribution of tele-
8raphic meteorological reports, the distribution of forecasts and warn-
gy, the.issue of station maps and bulloting, and the marine work of
the Buyaqy,
\b the close of the year there were in operation 197 regular obsqrv—
Stations, The station at Jupiter, Tla., was discontinued during
1€ year and one established at Miami, Fla., in its place. New sta-
Lions wope also established at Fort Wayne, Ind., and Dayton, Ohio.
thege regular stations 164 take two observations daily, at 8 a. m.
Ad 8 p 1y 295 fake one observation daily at 8 a. m., and 8 take one
(’b“(ﬂ'vatiou daily at 8 p. m., 75th meridian time. These obseryntio_nm
are telegraphed to Washington and over cireuils to other stations for
Use iy making the daily maps for forecast. purposes and the daily
we,m'ht‘l‘ maps and commercial maps for issue to the !)ublu.'._
Che United States is divided into six forecast districts, with (~en‘1wo,rs
A Washington, D. (. Chicago, Denver, Portland, Oreg., San Francisco,
A Ny Orleans, at which places the forecasts are made and tele-
Brapheq to distributing centers.  IFrom these points they are fupr
Nished 1 the public by telegraph, telephone, and postal card.

ing

SPRCIAL METEOROLOGICAL STATIONS,

There are 50 special meteorological stations in operation. — Of “HjSl‘.
19 are fop use in the general forecast work of the serviee and in making
Sbeciag frost, predictions for the orehards of Oregon, Washington, Utah,
o830, and Colorado; 8 for use in frost predictions for the eranberry
Mlereggy of Massachusetts, Wisconsin, afid New Jersey; 9 for use in
W Sbecial predietions for the vineyard and citrus frit interests of
Aifarnin, and Florida: 8 in the West Indies rendering reports from



20 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE.

July 1 to November 15 for use in the special hurricane forecasts, and
6 in Alaska for use in the general forecast work of the service.

“Under the Portland, Oreg., center, four important fruoit distriets
have been grouped; at Lewiston, Idaho, Boise, Idaho, North Yakima,
Wash., and in-the Rogue River Valley of Oregon. In the Lewiston
district the observing stations are located in the Lewiston orchard
distriet and across the Snake River at Clarkston, Wash., each station
being the center of its respective district of orchard bench land. “The
Boise district has an obscerver at Meridian, who cooperates with the
Boise station. In addition to the special observer at North Yakima.
a regular trained observer was put in charge for the fruit season, and
arrangements were made to receive reports from eooperating stations
at Wapato, Zillah, Sunnyside, Moxee, and Natchez. In the Rogue
River Valley a special station was established at Medford under the
charge of a trained fruit and orchard superintendent; and, in addition
to the old observing stations at Siskiyou and Marshfield, cooperating
stations were located at Grants Pass, Ashland, and Jacksonville:

The Salt Lake City office is in charge of the frost-warning service
around Provo, Utah, while the fruit region of the Grand River Valley
of Colorado receives warnings from Grand Junciion.. In the citrus
fruit region around l.os Angeles the observer at that station is in
charge of the frost warnings, with special observers at Pasadena, Red-
lands, Riverside, San Bernardino, and Santa Barbara. San Francisco
sends warnings to the fruit interests of Northern California, with an
observer reporting from Paso Robles. '

In Florida, Jacksonville issues warnings for the fruit and vegetable
industries, with special observers stationed at Bartow, Bustis, Titus-
ville, aud Gainesville.  Arrangements are being made to investigate
the fruit conditions of North Carolina. .

Frost warnings are issued for the eranberry districts of Massachu-
setts, New Jersey, and Wisconsin, the most important cranberry-
producing section being around Cape Cod, Mass.  Arrangements were
made during the season for more complete reports in that section by
changing the station at New Warcham to the State bog at East Ware:
ham, making the latter place the observation center. The instru-
ments at South Carver were moved to a better location, and new
stations were established at Halifax and Marstons Mills. Observa-
tions have been continued with good results in New Jersey, In Wis:
cousin the old station at Berlin was reestablished and conditions
improved for observation.

FORECAST DISTRIBUTION,

The appropriation for this braneh of the serviee was inadequate 10
meet the many demands for daily foreeasts and special warnings during
the past year. While the decrease in the number of places receiving
the warnings at Government expense was 60, there was an increase 0l
more than 500,000 in the munber of telephone subseribers to whom
the forecast was delivered by free telephone distribution owing to the
very favorable arrangements eutered into between the Bureau and the
various telephone and telegraph companies, By an arrangement; be
tween the Southern Bell Telephone and Telegraph Company and the
Weather Bureau, which goes into effeet on July 1, 1911, this distribu-
tion by free telephone will be materially inereased during the next
fiscal year,
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Gﬁgl‘?he clgsg of the year the number of places receiving forecasts at

he { 'lmenp oxpense was 2,120, while by freo telephone distribution
nporecasts were available to 4,251,347 addresses.

Gastl:e fOIlOWil.]g .ta‘ble' shmys in detail the distribution of _dai]y {01'0-

em and speecial ‘warnings in the several States by the various méans

Mployeq ;

Digtribution of - daily forecasts and special warnings.

At Government expense. Without expense to Government by—
Btate, SIS PN R ; .
I‘ort(l))((xllsts 'H\lJ,(‘S,l,M l‘;:\‘,‘,(:fv Rural Railroad | Ratlroad
Spoclal s t\'tll‘l‘l‘- Muail, | deliv- {Telephone.] train tole- .
warnings,| only. | ings. ory. service. | graph.
——— e
Aly
A L TIRPSPR 30 2| 136 | 1,496 | 690 13,961 0 .66
Arkayygn " e b 2 0 191 0 7,800 0 0
Califomgs " e s 21 100 102 | 9821 o710 25. 238 0 14
Colormqubeeeennniin, 90 47 0| 1,087 2,680 + 98212 0 0
Connagy s " e 8 02 38 | 1,044 718 Ab, 718 0 0
Deln\v;«:icut ........... 10 0 48 | 2,333 5O 88,026 198 b
SO 8 1 16 152 296 4,866 0 27
m‘"idﬁ of Columnbin. . 0 0 0| . 843 0 20,000 0 1
Goppgih+ eeen. s s 114 52 |.1,802 | 280 8, 198 0 B8
Idgph Beeevenii ol 33 82 233 | 1,839 | 1,002 34,818 0 149
fllingiq" et 15 1 0| 871 200 13,976 0 0
7 PR LTERTPTOIORRIY 114 61 408 | 8,547 | 2408 | 872770 0 17
Towg M v 00T 110 1 201 | 2.808 | 1,454 188,316 0 7
KANgg " s 144 7 385 | 2,721 | 4,472 121,770 25 0
Kengygjy "srereereee 88 2 175 127 | 2,080 | 230,802 0 51
QUi Y ereenain 15 81 96 | 2,628 788 54,516 0 1
Mgy M oo o 1 20| 40| “elo| 80| 18220 0 18
Wrylpqe ottt 14 1 40 |- 1,074 951 44, 140 0 0
Masgpeqee: oo s 18 4 4| vess|  Bm 28.950 0 16
Micphonusotts.. .. 00 16 10 58 |- 3,270 170 | 204,047 77 268
Minyei, 1 . 68 4 816 | BA19 | 600 | 225,488 206 387
Miggjosota, L1 : 7 81 170 | L.p4d | 88| 160,509 0 18
Misgo bl ..., 0L vens 47 10 59 | 1,652 | 1.041 26,166 0 6
Monfgp, "t - e, 82, ; 236 | - 4,686 | 2,025 | 211,985 0 52
Ng mé}fl ........ 1 20 13 420 0 14,441 0 0
Noyeaok.. 0000 72 4 206 | 1,000 | 408 | 175,262 0 0
Now H'l ............. 8 of -0 84 0 646 -0 0
Now jomnshire,.. ... 16 1 82 022 | 1,448 29,622 1b 14
New pusoy........ 0 24 16 109 | 1,808 100 27,695 0 176
Now yoxlco. 1 i 0 a 1,025 0 8
Norgy, opK - ... - 18| 40| 848 | 7.491| 1708 |  258.828 197 176
Norty ¢ . 74 1% 168 | 1,624, 2.008 21,819 0 0
Ohg. ikotn. . 24 0 0 202 | 1,650 20,919 0 0
Oklafygpe e+ 82 12| T | 7,247 gl | 469,682 24 34
Orogoami...., 32 2 6| 6sT| Bl 6.621 0 180
P onmen 10 5 ‘ol - sog| 1 16178 0 0
Rijgge¥ivanta 83 10 815 | 5.312| 1,718 482,584 1 462
Sougydsland 9 0 | 9 0 1,400 13 18
Souty, § a9 9 105 | 1.040 | 56 10,679 0 38
Tenpp kL 56 9 0| 80| 115 52,280 0 0
Toxyg 00 18 5| 9841 1,850 | 1.085 87,009 3
Utaly. 78 B4 227 | 1.668 | 1,188 168,406 0 68
Vorme 6 o4 0 324 661 12,025 0 0
Virgipiat 12 1 | s21| doT| 2L 1 5
s b3 8 84| (.578 | 1,308 80,314 101 2
Wogy kton, 20 3 ol 1.072 | 1081 3,500 0 H
Tne Irginfa] 2 8 53| 908 0 38,420 0 17
Wyoposin, 106 71 o981 |-2.085 | 2072 01.818 0 o
Ming,, 7 1 105 0 6,980 0 0
o Town | 9190 | 797 | 6ob12 | 86,948 | 46,338 | 4260347 809 2,376

STORM-WARNING DISPLAY STATIONS.

Fifﬁeen‘st»orm-wm'nin,«,,r display stations were established at points on
L€ 8caand Lake coasts d uring the year, and six were discontinued,
A ‘angements have beeh made to begin the display of storm warnings
o hfeddon .]S;larnd—-'l‘am|m. Fla., Section—as. soon as a tower ean ;!l)(x

ceted.  Asis usual, the display of warnings on the Lakes was dis-
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continued for the winter on December 6, and resumed April 10.
Inspection trips were made to 124 storm-warning stations.

The following statement gives the number of stations, arranged
under district centers, receiving storm warnings:

. Putd | Cooper- 'Weather| Naval
District centers. Stutions ative Bureunu | Wireless.
SUONS- | siations. | Statlons. | Stations.
Alpens, Mich.......oooviiiinnininininene. s e 6 0 1 0
Atlantic City, N 0 4 1 0
Baltimmore, Md.... 8 1 0 [%
Block Island, R. 1., 1 [} 3 Q
Boston, Mass..... 24 7 2 4
Buffalo, N. Y. 12 1 1 0
Cape May, N, J. 1 0 0 0
Charleston, 8. C.. i 1 1 0
Chicago, I1L..... st 2 1 1
Cleveland, Ohlo.... 10 0 1 0
Corpus Christi, Tex.,.. . 2 0 1 0
Detroit, Mich........... .. 0 1 i 0
Duluth, Minn.. 1 0 1 0
Kastport, Me. 0 1 1 ¢
Erie, Pa........ i 0 1 0
Kscanaba, Mich.. 2 0 1 0
fureks, Cal.... 0 1 1 1
Galveston, Tex.., 1 4 1 0
Grand Haven, Mich, (a). a I i ]
Grand Rapids, Mich, («) 0 0 1 0
Green Bay, WIS, (@) ....oooiiviniiiiiiiiiaraririniiiiinannnis, 0 0 1 0
Houghton, Mich.... 2 2 1 0
Jacksonville, Fla 8 12 1 0
Koy West, Flu. ... 0 2 9 1
Los Angeles, Cul. e 1 3 0 [{]
Marquette, Mich.....ooooiiii it i ! 0 1 0
Milwaukee, Wis.. . 9 0 1 0
Mobile, Ala....... 4 4 1 0
Nantucket, Mass, () 0 0 { 0
New Haven, Conn 2 0 1 0
New Orleuns, la. 2 1 2 0
New York, N. Y. b 14 I 2
Norfolk, Va....... [ 4 1 1
Oswego, N Y. (a) .. 0 [} | 0
Pensucola, Fla... 8 0 1 0
Philadelphia, Pa 3 0 1 0
Port Huron, Mich, 3 1 1 0
Portland, Me..... s § 2 1 [
Portland, Oreg. g 8 1 0
Providence, R. I.. 1 0 1 0
Rochester, N, Y. (a). 0 0 { 0
san Dlego, Cal...... [0 2 1 i
sandusky, Ohio («). 0 0 1 0
san Francisco, Cal,,. 2 i3 4 4
san Juan, P, R...... . 0 0 0 2
Sault Ste. Marfe, MICh.. ..o ) 0 1 0
SUVRIIAN, Glhe et tiiiiiaeeeanaana, 94 i | 0
Tampa, Fla, oo, e e, 3 8 1 1%
Toledo, Ohto () ..o e, O [} 1 ¢
Wilmington, N, Gl 3 2 1 0
PO e 182 8O 61 16

' \u)r T\'nrl,r uc};wrs.
STATION MAPS AND BULLETINS.

The policy of discontinuing the station weather maps wherever (he
newspapers would publish the commereial maps, adopted in 1910, was
continued during the past year, and has resulted in the maps being
published at 74 places in 132 newspapers, having a total daily circula-
tion of 2,898,000. At first there was some opposition to the commer-
cinl map, but this gradually subsided as the vast enlargement of the
service thus rendered through the newspapers came to be recognized.
A few comparisons of the distribution obtained through the press with
that possible through the maps issued at the stations are sufficiently
convineing on this point.  New York issucs daily 1,013 weather maps
as compared to 191,000 commereial maps; Chicago, daily weather maps
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:],"271571(;0(]‘»01111110{'0ia1 maps 507,449; 'P].rila,dol]j)hia._ dni]y weather maps
I »m%m\nercml maps ],4:9,000.. While th_o publlmthn of the ecommer-
are §1‘itl lDb has been substituted at 54 stations, the daily weather maps
SV printed at 58 stations, the total daily issue being 15,000.
Sbatjm y Weathe_r bulleting (Iforms No. 1038) were published at nine -
ons, the daily issue being 467.
nﬂmgﬁ: Wea“tller maps are changed daily .nt; 42 stations, ]mving_‘ :’_L‘tot-ul
Cotton I;)f 53 maps. These maps are displayed zm‘q Boards of !rade,
Wb lixchanges, Maritime Exchanges, at the stations proper, in the
(2)11?1‘\ :nglbn Terminal Railroad station, and in the Senate and the
15¢ of Representatives, in Washington, D. C.

MARINE WORK.

Al
thgllll?e{i?]d covered by this section‘of the Bureau's ?L(‘:i}i\’ ities includes
the Gy, ;}'QI'Q]()glcal work of the prinei pal oceans of the world and of
telag cat Lakes of the United States, the supervision of the wu‘el_ess
8raph weather service, and the work of the vessel-roporting service.

METEOROLOGICAL CHARTS,

Stlg;? 1%1011(501'010gie;1_] work consists i'n the collection, comp‘gluti.on, and
dis tribo Ocean and Lake meteorological data, and the pubheal,l‘on and
beoro] “PlOn of the d-qm thus obtained, by means of t.h_(.\, marine we-
Jogical charts of the Weather Bureau, which are distributed to
1; N ltl}@l'sa maritime exchanges, and meteorologieal institutions through-
16 world, The meteorological information collected in this man-
I (anis also furnighed to the Hydrographic Ol'ﬁce.of the Navy ])q])al‘t;-
n/ » and forms the essential features of the pilot eharts published
 distributed by that office. » .
ang e bublication of a series of monthly charts fqr the Indian Ocean
the Great Lakes will be completed with the issue for December,
o and with the others will constitute the first complete set of
the (E?l-ologiezpl charts covering the prinecipal oceans of the world and
'i‘ “Teat Lakes of the United States. -
‘lli(ll}(e) fzhm'ts for 1-,]19 _North A tl;mti(}, North Pacifie, and hidiz}n} (Eccfaps:
Soy ﬂ]l Ule Great Lakes, are published mon(jh]y, ;m'(} t 10‘.5(‘,.‘ or the
o N Atlantic and South Pacific occans quarterly. l‘l\(\,y;‘uc mql]_e_d
Y days in advance of the month or quarter for which the chart is
n 185ue, '
Pre e North Atlantic charts contain on their face the normals of
] ‘SS“T‘B and temperature ; tables forreducing barometer observations
o1 Comparison with data on the charts; wind roses, with percentages
st E.”‘&les and ealms for cach 5-degree square of latitude and lollg‘]‘t[[(.i(l;
Ol tracks of recent years; fog areas and pereentages of fia_vs with
tign; t‘md.e wind limits; sailing routes ; magnetic va.r'm..(;\‘o‘l.\ h\)om loea-
11161 191’ Wireless telegraph stations; 1":1“1)1(\s of equator mor??m‘gs; Y St‘".'t("
sigﬁl. wlof the average conditions of wind ﬂl‘l(] W(:nlvh(fr; :s.r'm_ m-warning
,}er;x 8 of the United States, Canada, Mexico, (..-ontT 1§1A|1;]:12‘1:1_1'()lmxd.
mm‘;‘mw: Ho]land,.‘Fl'mme. and 'Pm'tug;al; and the 1 “:1.’(?(; S gatos sub-
as ;. ne distinguishing and warning flags.  On the reve 1»?(".5_!‘ ¢ appeat
W, .@gu]ar features articles on the temperatures of the ah :m.d the
ater surface, and charts of the eurrents of the North Atlantie and
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North Pacific oceans. Special articles have been printed on West
Indian Hurricanes, Waterspouts, Cyclones and Auntieyclones, Weather
Lore of the Sea, Fog and Fog Signals, and Ocean Currents.

The South Atlantic ¢harts contain mueh the same general informa-
tion as that appearing on the charts for the North Atlantic Ocean,
slight modifications. such as the omission of fog areas and the addition
of storm-warning signals for ports on the Indian coast, being the chiQ'f
differing features. The same general similarity and minor differences
are found in the charts for the North Pagifie, South Pacifie, and Indian
oceans,

The fog arcas and the percentage of days with fog, as now shown on
the charts for the North Pacific and Indian oceans and the Greab
Lakes, have been pronounced particularly valuable features by those
using the charts. My, H. C. Thompson, engineer in charge of the sur-
vey for a short line railway and steamship route to Burope, states that
the fog data for the North Atlantic chart as revised by the Burean
have been an invaluable aid to his project. He has interested himself
‘in an endeavor to secure fog data from Canadian lighthouses for incor-
poration in an article to be published on fog of the North Atlantic
Ocean. The English Meteorological Office, on its chart of the North
Atlantic, continues to make use of the fog data and shading published
by the Weather Bureau. ‘

A chart has been prepared, and will be published at an carly date,
showing the average direction and rate of movement of storm centers
in. cach two and one-half degree square of latitude and longitude in
West Indian and Gulf waters.

The charts for the Great Lakes were begun with the January num-
ber of this year. They contain on their face normals of pressuve and
temperature; barometer reduction tables; wind roses; storm tracks;
fog areas and percentages of days with fog; arrows showing diyection
of lake currents; magnetic variation lines; [ocation of wireless tele-
graph stations; a statemeni of the average conditions of wind and
weather; percentages of days with rain, snow, fog, gales, and calms at
Iake stations; dates of opening and elosing of ports on account of ice;
wind barometer indications for the Great Lakes; Storm-warning sig-
nals of the United States, Great Britain, Ireland, and Canada; a table
of verifying wind velocities at Weather Bureau stations; and the
Unfted States submarine distinguishing and warning flags.  The ve
verse side presents monthly tables. of wind velocities; seasonal tables
cof snow and ice; lists of lake wireless telegraph stations, with eall let-
ters for each; and lists of submarine gignal-bell stations, with code.

‘As evidence of the general appreciation in which the charts are
held. the following are guoted from letters received during the year:

From the American consul at Dundee, Scotland :

I take this opportunity to say that recently the captain of one of the Clan
liners, then in tllis port, called at this office on receiving a letter sending him 2
supply of these weather report forms and ocean charts, when he expressed his
thanks to the American Government for the courtesy in supplying these clinrts,
and desired to say how mueh they were appreciated by British shipmasters; ab
the same time speaking in terms of the highest tommendation of the system
adopted for eollecting materials for keeping the eharts fully up to date, to whiel
he would give his cordial eooperation.

From Capt. T. W. Pickard, of the British S. 8. Ningpo:

Lam of the opinion that your publications are of extreme value fo scufurers
generally, and I think that we should all cooperate with you in the good work.
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MISCELLANEOUS PUBLICATIONS.

Adaig; . . . .
the (flllt“"“s have been made to the useful information contained in
‘ale are . . s .
een’{;-"',“."““ for the Atlantic and Pacific Oceans, and these have
iSSlled Istributed to all cooperating officials, The large chart, formerly

whqwing the Classification of Clouds, has been put in book
QO’]:;;?“‘UQ it )nOl‘C‘(‘().ll\’(‘lli(‘llll for use and inereasing its d_uru»l)il'!l;_\'.
0 aidiy 115 Tull desur.lpl,we l_mu/to.r .:md_ illustrative plates, with a view
aecOPdin{; Fbsgl?\*@rs in the ld(‘ll}]h(‘n(wl()n_ of‘ the several cloud forms
en]m'go(f lf(). l‘_he International hy'stom of (,‘Inb“uSlﬁ(‘M«l()n. A new ;md
S(‘«'I‘Vej-gl \'fdlt,mn of tlm.Instrru('tl()ps to Mm:me Metooro]ogiml Ob-
used i;; I}xl“‘ a.(‘omnloto ml_lux, was issued during tlu_\ vear. The fnrm
eombu(ﬂf (‘.l)()rt‘m;.r ()l)ﬁ(\rv:\,l,l()ns has been 1'(*|!md(.‘lod into a more hght,
2 Sayiy, , and convenient form.  Tts reduction in bulk will also effect
g In postage.

orm

COLLECTION OF METEOROLOGICAL DATA.
T}
Ofﬁ(‘.(leb\:' ‘V:Lthm' reports from vgssvls are mailed to the \’Va‘sh.i.n,(.rt(m
he Wf‘- ﬂw observers, or are forwarded through the local offices of
thry, ather Bm'e.zul. In [()l‘(‘l{l,‘ll. ports they are _usu;mll_v forwarded
S OUgh the Ameriean consular offices.  The American consuls at 154
brincipal foreign ports have assisted the Bureau in the eollee-
tion of lm:u-inu 1nqtvomlogi('nl data from vessels, and in ?'ih(“dislwri'l)n-‘
2416 (‘()n( Lu(n'(')l()g'l('al forms, charts, and |).:L_mphlvt,s. Dun mg the yeat
o Operating observers forwarded 10,669 books of weather reports,
"'OILs(‘-,G.L\N](h‘l“'(‘l' Bm:onu mu‘intu‘ins' _m‘zwin(-, centers zfl' its: }.)!'i‘ll(‘i}‘)fll sea-
ho ha;'lm lake stations, ;w(j an ()th(:ml al. the center VIS‘liwh vessels in
and (‘(‘“)m' f()r the purpose of comparing l)zll'()lll(*i:(’l‘s, svcm:l_ng()l)sm'vm-s.
sQl'VQ/]\)~ ceting marine m(*tom'()l(;)gil(';rl observations. Officers and ob-
infor, S of cooperating vessels visit the offices of marine centers for
th‘tllf‘n lon, comparison of Il.]!‘ﬂ‘i ruments, :u_ld suppl'ws 01‘ llI(ji:(‘()l‘()!()g‘l(‘;t]
‘llum‘h.‘ and 'fm'm..s'. These olfices are equipped with standard ms(,l.'u-
to ,’)'?*‘ Marine instrument slx(‘ll(\!'s‘ toxtwb()()ks.. and other :LT(‘,('OSS(y)rws
3ost 18 “'Ul'.k. Assistants are assigned (o suovml .duir‘v :_11; New ¥ 91'1{,
o 0N, Philadelphia, and Seattle, in connection with this work.  The
V(‘:s::}l at Sv.:l‘tl’lv has supervision of the meteorological work of all
oS entering Puget Sound. ‘
¢ Bureau is indebted to the Weather Bureau of the Philippine

Isly; .
Shndy, g 1o the Hong Kong Observatory, for storm tracks of the

Wagt . ,
‘I:M}(\"“ portion of the North Pacific Ocean; and to Professor Froe, of
Al H . . H AL Oyl

¢ Zi-ka-wei Observat ory (Pére H. Gauthier, compiler), for approxi-

;‘)‘;the tracks of storms of the middle and high latitudes of that ocean.
NCT valuable data have been contributed by the Indian Meteoro-
(?%ljjzll l)o.|l)m-l‘m(=n(r. the Australian M 01‘001'010;';&5\1 So‘rvi(:'v. the I\"l(\,toor»
ml(%l('a.l Office, London, England, the Meteorological Service of Canada,
the Deutsehe Seewarte, Germany.

WIRKLESS TELEGRAPH SERVICE

3 .
o T‘*l"“ l“l':l‘ll.(‘i.‘i(‘() rv(:oivvd 206, and Portland, Oreg., 3” \“'“:““‘i““. reports
“'il)J Wervations during the year.  These messages are h(‘ I}( .;n( received
o ”0_“1' oxpense {o the Bureau through the courtesy o the ",(\SSOI
,'”.“‘“!Hﬂ. the United Wireless Telegraph Company. and the Naval
eloss stations.  Many of these reports are received at Katalla or
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Cordova, Alaska, and forwarded by the Signal Corps cable free of
cost.

It is expected that the number of observations reported by wireles$
telegraph will be inereased during the coming year as a result of the
regulations, effective July 1, 1911, requiring all vessels of a certain
c¢lass to be equipped with sufficient apparatus for radio-communica
tion.

VESSEL REPORTING STATIONS,

The Weather Bureau stations at Block Island, Cape Henry, Sand
Key, Southeast Farallon Island, Point Reyes Light, North Head, Port
Crescent, and Tatoosh Island, in addition to their meteorological work,
are required to report all passing vessels, wrecks, marine disasters
and casualties, and to transmit communications between masters
owners, underwriters. and others interested. A total of 28,008 vessels
were reported and notice of 47 casualties was given during the year

The stations at Cape Henry, Sand Key, Southeast Farallon Island,
Point Reyes Light, North Head, and Tatoosh Island are equipped for
day signalling by International Code, and are prepared to transmit
messages by telegraph,  Cape Henry and Sand Key are also equipped
for night communications by flashlight (Morse Code).  An acetylene
plant for this purpose was installed at Cape Henry during the year.

The station at Jupiter was closed as a vessel-reporting station on
April 20, 1911,

Cape Henry uses the telephone and telegraph in reporting to Nor-
folk and Newport News. A list of vessels passing that station is senb
daily to the Norfolk press and the New York Maritime Exchange
All naval vessels are reported to Norfolk, and in some eases Lo the
Navy Department at Washington.  The Maryland and Virginia Pilot
Associations cooperate with this station, and sueh vessels as do not
hurn night signals, or can not. be seen on account of fog, are reported
cach morning by the pilot boats. A time flag is dropped daily at
noon for the benefit of the pilot boats and other vessels in the offing.

When the wireless telegraph regulations become effective, an effort
will be made to have the captains and operators on all approaching
steamers report the fact by wireless telegraph to the naval wireless
station at Tatoosh Island, and, in case of fog, to use this means 10
report their passage to and from the strait.

The service rendered by the seacoast telegraph and vessel-reporting
stations of the Bureau has been of great benefit to shipping in times
of disaster during the last year. At about 11 p. m., September 1, 1910,
the steamer Waison, bound from Puget Sound to San Francisco, with
passengers and general cargo, ran ashore at Waddah Island, Wash.
It was floated at 1 a. m., September 3, by the aid of the Life-Saving tug
Suohowish, which was wired for at. Port. Angeles by our observer at
Port. Crescent immediately after the wreek.,  On December 10, 1910,
following the wreek of the schooner William 1. Davidson, our repair-
man alt. Manteo, No o, established o temporary telegraph station on
the coast about 30 miles north of Manteo, at the seene of the disaster,
and rendered great assistance Lo the master and erew.  Twelve wreeks
oceurred between Cape Henry and Hatteras during the year, all of
which were reported by the Life-Saving stations to the officials at the
Weather Bareau telegraph offices at Cape Henry, Hatteras, and Man-
teo, who in turn promptly telegraphed the information to the various
agents, owners, revenue cutters, wreeeking companies, and maritime
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(f\(‘]m“g(‘s- It is estimated that fully $328,250 were saved through
lli:::(xilssisi?lel('(x rendered the vessels in_distress as a result, of these
1)1'0],,'\7. Teborts.  Reports of 18 casunalties on Lake Huron, in which
he 2\1]1‘.\’ valno_d at $350,000 was (‘n(hmg'm'_(*d. were _zmlso given out frmn‘
obsey bena, Mich., station, as a result of information received by our
SAVer at that point over the Weather Burean land and cable lines

Tuny; (
:]I}:“]l‘g between the mainland and Middle Island and Thunder Bay
Slang,

OLIMATOLOGICAL DIVISION.
r)
The Annual Report of the Chief of the Weather Bureau, 1909~
eng ’_WaS drinted and ready for disi,rilml‘io.n‘ arly in thf\ '|)'1-us0ny cal-
A year, The {ransfor of the composition and printing of the
B\?ﬁ}i]‘ly Weather Review from the (‘/_o.ntxml Oftice of t'ho‘, w v.\thm;
in ) ,lm‘ to the Government Printing ()lfwv has o¢ ':1s101‘wd some dol;y)
o CSsUe of (hat publication, but, it is probable that arrangements
L _be made whereby its issne at a slightly earlier date may be
])Orgslb](‘/‘ S
(,1.()1‘]"(” iSS\‘le of the National Weather Bulletin, weekly during the
.,l?'ng“lg season and monthly thereafter, continued as in l‘h(' ]):lnst;.
t;];ztl.l?(f"(‘aﬂ(‘(i cireulation as a result of numerous requests Hl(?l("al:(‘
. its value iy rapidly becoming more widely known and :Lp|>_1'o.(-ml‘e_d.
p(),,‘“.“'.““k'-" and monthly Sllllllll:tl'i(\\: of the weather ('011(‘111101}3 .111.
jort '{1('0 and Hawaii were issued as in the past, as well as those for
OWI(}’ 1 cooperation with the Weather Service of that State, .
erey (.‘(:kl.v summaries of the Snow and ice ('()lldilri()l}s. wili h‘ sp'(?(:ul;l 1'(:1':
s .(( Lo the distriets cast of the Roeky Mountains, w ere lhﬂl(d as
Ua] dul'im.r the winter, as well as the monthly summaries of snow-
;1 ('()Vn(.iilaions, for the benefit of irrigation and olrl!vr interests in the
Ountajy portions of the West.  The latter contain more data than
1,(]).;';:\“?:13’. and the information they p!'vsonl, ns'to the zl.ll!()ll]lf:ﬂv}ld\ dis:
bro ‘lmon of the snow in the m'ounl‘n‘nm. and its condition as 10g;1‘r(?:~
no(xtl‘)(‘e('s for carly or late melting, has proved of much ":1;111.0 l,o' (\11%;‘1:
ang §»and those dealing with the storage of water for power purposes
o 8 distribution for irrigation.
“otq '® daily bulletins of weather conditions over the g‘ron“l: ('lol\:“:l“:?(-\m‘
ill)"(m’ Sugar, and rice-growing States l.\:wv bheen lh‘.\‘ll(‘fi regularly | l.()m.
20U 40 goloaeted points in those districts, the total issue amounting
O More than 2,000 copies daily. The demands for the extension of
(\:ﬁs@ Services have been numerous and persistent, ’os[w('m_ll,v for the
) "“b]lshm(lnt, of additional telegraphic reporting stations in the (:01-
"hﬁl'o“’i'lﬂ' seetions of Texas and Oklahoma, and the wheat-growing

iggp: g N
])'lﬁtyl."'i’S of Montana and the Dakotas. These demands have been
u bially met by the establishment of about 20 additional telegraphic

l.(‘m)”"i”.‘l' stations, mostly in the western portion of Texas and in the
)(ili Lotas. The necessity of more stations of this _('Im‘rn‘vim' is still
,l')]g wrged by the many beneficiaries of these sprvm?s.' for 1910, ¢
the 1‘(* Published annual summaries of climatologieal d‘a‘({x‘ (1)|l I F(k'.-l(),r
Whi‘\""(‘ml States, have served as valuable additions 1o the series,
el has heen continued sinee 1896, . N '
Iy breparation and printing of the 106 Sunuunaries of Climatologi-
Ma, covering the eutive United States, have been completed.
Summaries have proved almost invaluable in answering the

lousan s of reguests for information regarding the elimatie features
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of the different portions of the country, and the public demand ha$
been so great that reprints of several of the earlier issues have already
become necessary.

During the year there was prepared and issued as “Bulletin Vs
Frost Data of the United States,” a set of chartsshowing the average
dates of first killing {rost in autumn; average dates of last killing
frost in spring; carliest dates of killing frost in autumn ; latest date#
of killing frost in spring, and the length, in days, of the crop-growing
season for all portions of the United States. These charts were pres
pared from the records of about one thousand cooperative observing
stations having the greatest length of record. As the observationg
selected were made largely in the open country, and therefore remove
from the artificial conditions that prevail in the cities, where most of
our regular stations are located, they show the conditions that are
liable to prevail in the fields, orchards, and gardens more accurately
than ever before attempted.

The Weather Bureau derives much of its important climatological
data from the records of its cooperative observers, of whom there aré
at present about 4,000, reporting from points well distributed through:
out the entire United States, including Alaska, Porto Rico, and the
Hawaiian Islands. Changes in this feature of the work included the
opening of 268 new cooperative stations, and the discontinuance o
150 formerly in operation.

The great extension of the agricultural interests, especially thoseé
of trucking and fruit raising, necessitates more exact knowledge
regarding the details of the climate of the country as an aid in deter
mining the erops and fruits best suited to the various portions. A
the present time this need can only be met by the data furnished DY
the cooperative observers of the Burean. .

The demands for the extension of these reporting stations have been
much greater than it was possible to meet.  As a rule, new stations
have been established only in the more recently settled districts ol
the western portion of the country, where the neeessity for reliable
climatological data is most urgent. )

The routine work of the Division, comprising the furnishing O_f
climatic data to several thousand applicants, the preparation of certi:
fied data showing weather conditions for use in courts, and the tabu:
lation of data into the permanent record books, have been arried
forward as usual.

Duaring the year a large number of the original records, including
all the river reports, and the summaries of climatological data from
1906 to 1910, inclusive, have been collected, arranged, and properly
bound. In Septembér, 1H0, the work of examining the ()ri.‘,"inﬂg1
meteorological records from stations was transferred to this Divk
sion, due to the discontinnance of the Distributing Division,

The large accumulation of original records is rapidly exhausting the
available storage room in the vault, which will soon have to be ew
larged if these valuable records are to be kept free from danger 0
destruetion by fire.

INSTRUMENT DIVISION.
The work and duties of the Instrument Division have remained

essentially the same daring the past year as heretofore.  The equip
ment of instruments at about 200 telegraphic stations and about
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iﬁ)s%(.)bﬁooperative stations has been maintained in the best condition
*S81ble,
MProvemen s have been made in the equipment of the storm-
Aing display stations at Delaware Breakwater, Del., Cape Henry,
%, and Sanq Key, Fla., through the substitution of acetylene gas
Or oil in the lanterns, and more particularly through the mtroducthn
fl Separate lanterns, operated by a special signalling key for use in
t;’*shlng messages from the stations to passing vessels. Credit is due
d Mr. J, F. Newsom, in charge of the station at Cape Henry, for the
vg;’g‘lopment of this and other useful apparatus for signalling passing
8.

L losks were installed during the year at Indianapolis, Ind., Salt
© City, Utah, and Memphis, Tenn. These structures, which are
{_lliow 0 be found at 29 stations, have met with universal commenda-_
o (;IIIS from commercial bodies and the general public, and requests for
IS are on file, awaiting consideration ab such time as funds may
val OMme available for their erection. The kiosk has proved of speC{ai
int In placing meteorological. and cl.lmatolog_lca,l data ‘(])f ge;wi‘l]a
ins%res‘o before the public, as well as in .affordmg a ‘dl'sp]ay o'd'ltle
raj Tuments used for indicating and 1'@001'(1}11;; temperature, humidi \:1,
arrnfall, and atmospheric pressure. During the year an lmfro:e
meangel_nent of counters was devised by Mr. Maring, of L]Tle ns r1]1~
sidnt ivision, for showing the accumulated mmf-all smcf .ttl,?]um(-iy t.,
001161 ¥ side with the normal fall for the same period, so b la‘ d fle‘ t";lha
on .d be compared at a glance and the excess or deficiency for the
went year noted, o e e |
th Peeial formg of apparatus promising to give satlsch?my results 1‘11
© accurate measurement of snowfall in the mountain regions are

es?ribed and illustrated in an Instrument Division Qil:ciulgr is’.’sued
11‘111:'_1 Ng the year under the title, * Measurement of Precipitation.” A

number of sample gages were insta]l_ed late in t,l}e seas%n atf;T a

éiw Selecteq stations, but the records o_btamed are not as yet suffi-
enly numerous to bring out any definite results. - of solar
raqi Ork upon the apparatus for the absolute mecasurement of solax

ba ation hag been carried forward, and a number of comparisons hav‘e
[)le-:n anade with different types of receivers, bridges, ete. Orders were
Ce

in the latter part of the year for an improv.ed form of rpcordmg
Catstone’s bridge for the continuous registration of §unsh;ne. -
tio 1 Seislnogm]_)hs at Washington have been ‘nmmtm.n.e;l (3111111?91:((?: (?1
I n throughout the year, but no worl'c of a selbllqolqgl&s}, ¢ tixe /(;n-
or. Cen done at any of the other stations, notw:tjhst,‘aﬁ 1‘11;, ne ga n
i al call from a number of sources that the Weather lu_eau‘_t g %,“
n,t'h“" important work. It is hoped ample means :»m.d ;Lutho‘u ¥ W.lt‘
])],esgl'&llted the Weather Bureau to add seismological work to its
Cut duties,

LIBRARY.

Du

Ve ring the year just ended, 1,064 books and separate pamphlets
\]\e .

added to the Library, which now numbers a‘]‘)l)l"():\'ﬂ‘l)]ﬂt(“»]‘.v ?1],000
j 90 t“mes. All additions were fully catalogued under author and sub-
\ct,

,As heretofore, all the scientifie periodicals 1‘0('01\’951 ]2]‘ “‘{0 Ll}fl“rll“.".
Melye ing annuals, were regularly searched for articles of meteoro-



30 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE.

logical interest. These periodicals include all the important jom'nal»‘{
of general science, and most journals devoted to physics, geophysicss
geography, and other subjects germane to meteorology, in many lan?
guages. The proceedings and transactions of learned societics aré
well represented. All articles of permanent meteorological interest
were catalogued under author and subject; and in many cases briel
notes were added on the catalogue-cards to amplify the information
conveyed by the titles.

The periodical literature is, as a rule, more highly specialized that
/that published in book form, and is therefore indispensable to the
special student.  The work of eataloguing such literature under appro
priate topical headings, about a thousand of which are now used in
the Library, requires on the part of the cataloguers a wide knowledge
of meteorology and of the principal foreign languages, besides famill
arity with library science in general. Hence the Weather Bureall
needs to maintain a strong library staff, specially trained in handling
the cosmopolitan literature of meteorology, and in sympathetic rela:
tions with the scientific staff of the Bureau, to whom it is cssentia
that this literature shall be made readily accessible. )

Only by virtue of its direet exchange relatious with scientific inst)
tutions throughout the world is the Bureau able to sceure promptiy
all the current publications on meteorology.  Much of this literatures
especially that of an official ¢haracter, could not be obtained by pur”
chase, even if the funds were available.  The periodical publications
of the Bureau, especially the Mouthly Weather Review and the Bul-
fetin of the Mount Weather Observatory, are an indispensable means
of securing valuable literature through exchange.

Select lists of new meteorological publications have been publisl)ed
regularly in the Monthly Weather Review, as in former years.
revised edition of the librarian’s © Brief List of Meteorological Texts
books and Reference Books ™ was issued during the year,

The Library continues to make all translations from foreign Jaw
guages required in the Burean; to supervise the small libraries mait
“tained at about two hundred stations; and to perform the work at the

Central Office in connection with promotion examinations.  All these
classes of work have grown steadily during the past year.

Several station libraries have been strengthened by the addition of
important works in German and French, dealing with branches of
meteorology that are not adequately treated in English.  This applics
especially to the literature of atmospherie electricity, stmospheri¢
optices, and climatography.

In recording the growth of the Librarvy it appears proper to mentionlt
specifically a few of the more important meteorological works |)ublished
in the course of the year, copies of which have been received.

Doubtless the greatest interest in this connection attaches to the
" completion of J. Hann's " Handbuch der Klimatologie,” 3d edition, of
which the third and final volume has recently appeared.  This work,
in it successive editions, is the only extensive treatise on the ¢limates
of the world published during the past twenty years.

W. Trabert’s = Lehrbueh der kosmischen Physik ” (Leipzig, 1911),
is the most. noteworthy recent publication belonging to the class o
general textbooks of meteorology. A long-awaited new edition of the
International Cloud Atlas has appeared. It introduces few ehanges
in the existing classification of c¢louds, officially adopted in all coun-
fries.
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Aoy

10 . .

rapiq] ](.)éfy and aeronautical meteorology engage the attention of a
i ¥ mereasing number of writers.  Dr. Franz Linke’s © Aeronaut-

I8 the meéte 0;'0]01110.” the first Vo]ume'of which was recently pnblish'ed,
D2ty ]1'0 '.’11)0 of a (~l:¥ss of 'b()OkS likely to become common. It isa
Miepeg ¢ andbook dealing W.lﬂl tuh_o 'bmnches of lnete(’)r(‘)‘]?:gy of special
fiil- Fly rtoi?(‘l"ollaut& A thu'd_' (.‘dl('rlpll of l\loedobe(:k s }:}S@h(\ﬂbﬂ(th
in the 1& cehmiker und Luftschiffer” is, like the earlier editions, strong
n%“(ol'o]ogwal branches of the subject.  Messrs. A, 1. Roteh

an

Mosp],, - Palmer have issued a novel series of “Charts of the At-

l)ublin;]e]e for Acronauts and Aviators.” The British Government has
X))

Day }ed a noteworthy “ Report of the Advisory Committee for Acro-

“?* 19(-)9-191 0,” containing several papers by the Director of the

Ml rological Office.

op * ¢ Carnegie Institution has published the flrst volume of a work

ahg 6{]??111‘0 Metem:ology and Hydrography,” by Prof. V. Bjerknes

Pring; 1(“‘13- Its ob,le_ct is to |_n'osoni. }vhe fundamental faets and
Dles of the subject in a form suitable for treatment by the

Tat) .
app]ieeglm’lc‘“ physicist, in part according to methods not herctofore

. St ‘Uceber 1?opp(‘lmlﬁm_hmon von Blitzg\n,” Hamburg, 19]'0).
Dl o g has contributed an important treatise on meteorological
issens.]])hy‘to K, W. \Yolt-(‘z:tpgk's A.ngu\v:u)dte Photographie in

. '“11)0‘1-({-1“-11 und Technik,” \.’(‘)I. 1 (.B(‘]']m. 1911). .
The 7 _'mn, works on the eirculation of the atmosphere included
\ I'QOI'II‘ldq \des‘ of t'h({ Atlantie ()(}oan,” |)~l‘1b]lsh(‘d by the _Brntxsh
S‘ll'fa(.(\o' (_)g‘lg';z.xl (,)fﬁ(:o,; W. J.' S. Lockyer's ) Smu‘,hm-n )]-len.nsphore
Mg i Cireulation,” published by the British Solar Physies Com-
5 and a fourth installmentof H. H. Hildebrandsson’s * Quelques

lle(i]) A )
191()'{)’10]10S sur les centres d’action de P'atmosphere.”  (Upsala, ete.,

.JT%].'GFI';lII‘(‘.;‘I}I of Soils of this ])(‘l_):l«l'tln(‘l]li. published a .bu]!?tin .b_v
eals \;J‘L_‘O, I'he Movement ()f Soil Material by the Wind,” which
l)mu‘ed ('l‘y inlly W].t’h the subJpoL n:l_ :L_hnos])h(\l'l(t. dllb“ut. ;Llld‘ |sya('('.’(‘)m-
Ulap o) Wwoa wol]:nlgh (‘xhn‘ustxvo bll)]logm.phy of_ this subject. §(x(,'-
of 4 1. langes of ¢limate during the post-glacial period form the subject
the d‘;ll"f)ge volume of reports by numerous ('ollub.o 'atu(:rs. issued ll‘l‘ld(.\l‘
\ e"é'nd( \(',twu of tho’ 11 th lntlvenmtvl(nml (J‘:(»()log;ma] Congress. _( ].)lql:»
St, K erung des Klimas seit dem Maximum der letzten Eiszeit,
kholim, 1910).
J, o IMatoy aphy was represented by the second and final volume of
Linkgt}}l'(f‘lj’s “]);w. Klima der Schweiz” (lj‘]"avuonf(‘ld, 1910)i 'l‘(?tt‘\llkiaiu.i
]]1;“?(“?»‘ )l)a‘s I\'l_mm von Samoa™ (B(“l"}lll, ?S)l;()); (); I I*z\s'mgs(r(‘h';
San TIO Porto Rico” (extracted from **Register ‘?f I ()1‘(:'0_1{1(*0, 1910,
lign' 34, 1911); asecond part of G, Hellmann’s ™ Das Al\l.n'nnﬂvon Ber-
197- ).Ber]m,. 1910); I Eredia’s * La temperatura in H:a]u}‘ (RO'I!I(‘,
v()]mn’ and fully a score of other V‘:llll'&bl’(‘ publications. The third
the 1?-0f Hann's '.Klilnalologi(‘," nufnblgnmi above, was, however,
\vjt.‘hat_']‘““])f)l'tvant} ('! imatographic publicajion of the year. 1t deals
‘;(‘ulx“: climates of the temperate and polar zones. blist _
“lsgi F:la«]‘wor.ks on meteorology have 1"0(',011Hy 1)00}1 xplfl )’lh w@ in
“]ik‘ h, hp:m_ls!l,_ Duteh, :L.lld modern Greek, by Voceikov, Olivey,
s and Eeinitis, respectively.

/,
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EXAMINATIONS FOR PROMOTION.
The total number of examination papers received and rated during

the year was 295, as compared with 258 during the preceding yeaty
Following is the record in detail:

1910, 1911,
Subject. ' N rob Totul, |Passed.| Failed:
vovem- | Febru-
August., ber. ary. May.
- e
English grammar.......o.oovvueiinss 7 12 9 8 36 20 lg
Arithmetic.........cc..co0v 6 14 10 ] 88 26 1
Elementary meteorology 6 12 9 3 30 28 5
ESSRY WEAUDZ. ... .0everersss 7 18 1 18 a9 84 1
Algebra.......... 6 18 10 11 40 80 8
Physies.......... 4 9 b 11 20 21 3
Trignometry..... 8 6 4 b 18 15 0
Astronomy ........ 8 1 8 1 19 19 i
Plant physiology 8 8 4 7 22 21 g
Advanced meteorology......... 7 1 8 8 19 17 A
TOML 1evivevivireeeieiiieenn, 62 84 68 8l ] 205 | 226 | o

TELEGRAPH DIVISION.,

The various telegraph and telephone lines owned and operated LY
the Weather Bureau have been maintained in good condition at 2
total outlay of less than five hundred dollars for minor repairs.

The Block Island-Narragansett section, which extends from theé
Island to Narragansett Pier, has worked excellently and with little
interruption during the entire year.

The Norfolk-Hatteras line was down for twenty-nine days, but Hat”
terag weather reports failed to get through on time on only fifteer
days, the Life-Saving telephone being used at other times of inter”
rupted service. The loop between Cape Henry and Virginia Beack
was changed from Western Union telegraph poles to Government
poles during the year. The entire section was inspected by the Chiel
Operator in May. Proper recommendations were made and approved}
by the Central Office, including the purchase at a cost of $1,182.72 of
one and three-fourths miles of new cable to replace an old and de:
feetive cable at New Inlet, N. C. General work necessary to put the
section in excellent condition will shortly be made. The Life-Saving
crews from Cape Henry to Hatteras have rendered valnable assistance
in making all minor repairs.

The submarine cable from Key West to Sand Key, Fla., was inter”
rupted for two days during the month of February, due to temporary
trouble in the terminal trench at Key West end. -

The Alpena-Thunder Bay and Middle Island, Mich., section had
worked well, with but thirty-six howrs of interrupted service during
the year.

The Beaver Island section from Charlevoix to St. James, Mich., waé
uninterrupted during the entire year, and was maintained without
any expense to the Bureau for repairs.

The Glen Haven-South and North Manitou Islands, Mich., scetiol
was thoroughly overhauled during September and October, 1910, and
placed in first-class condition by a lineman detailed from the Life
Saving Service.  In March, 1911, a landslide at South Manitou Islané
carried away a portion of the shore end of the cable, burying it in the
sand to sucha depth that 1,700 feet had to be abandoned. Extrs
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table. . . , .
i Ox}e ;’Vds shipped from Charlevoix, Mich., and, through the coopera-

cab) o trh(.a Life-Saving Service, the necessary repairs were made and
© service restored on May 31. Repairs were made at the time to

tll:tc]ab]e box on North Manitou Island, restoring service between
‘S]and and South-Manitou; also to the telephones at Glen-Haven

Ten g egmng Bear Life-Saving "Statiou. The line, cable, and ins.tl'uf
Tslang etween .Glen H;wen: South Manitoun, and North Manitou
leslﬁu‘e now in good worl.(mg Qrder.. i
good ¢ ne _from San Francisco to Point Reyes has been placed in
,omondlt;;mn‘at a small expense. . )
durin H}mucatlon between Port Crescent and Tatoosh was .m\uermpted
Poy, g f’he year for a total of fourteen days. anmn‘ument’.]on between
Tupte ICSCem", and Seattle, on the Western U nion line, was :L]_so inter-
The for thirty-nine days, and on the _POstal wire for ﬁf.tay-hve days.
hay dled overnment receipts from all lines for commercial messages
du ring the year amounted to $2,018.48.

PUBLICATIONS DIVISION.

Cation Publications Division ]}zws co‘m‘.inued to issue the regu]n'r publi-
Bul] 8 of the Bureau, consisting of the Monthly We'iuah.m‘ Review, the
] et}n of the Mount Weather Observatory, the National Weather
1&1?ttm‘~ the Snow and Ice Bulletin, the Marine Meteorological
blieq ii the Weuthe.r Maps, and the forecast cards. It has also sup-
Statiq e stations with blank forms, for their 1116(300]‘()19g‘10§1] and other
fol'ee n.work, and blank maps and cards for disseminating weather
a‘S‘rS.
andx} ‘{"m“m‘y 1, 1911, most of the printing material, ineluding power
Yoy gO 0 Presses, mono-lfype‘ machines, and type, was 171'e_1ynsferred to t,.hg
. Thment Printing Office, where the ;u'tl_la] printing \york of the
°an has since been done, with the exception of the daily weather
ha es, and cards for the loeal' forecasts, and such small _stt;)()]iqs as
gry ]been needed for immediate use at the Central Office. Litho-
Phic operations remain unchanged.
Sor 8'a regult of this change in the p)‘inping‘ \.\"ork of th.e. Burean 1111(\
lees of gixteen employees in its printing office were dls_pensed with
Pl‘in;g closg of the year, nine beiug transferred to the (}ovqrnnmm,
Vioy ng Office.  Seven rooms on the second floor of the quarters pre-
8ly occupied have also been vacated, and all printing work is now

tong
Ofineq tq the fivst floor.

DIVISION OF SUPPLIES.

Su}‘be 1‘e(ﬂassiiicat‘io}1 of property l'(%(ﬂ()jlll]\?l](!(&ﬂ by _t;/ho _.Bom'q Qf
nat, ¢y went into effect on June 1, '191“1. "Uns alzwsnﬁcat,']on eh.lnv
beQes the group formerly designated Y™ property, thh, after
memlng unserviceable from use, could be dropped from the returns
ea 0Ut special authority. Under the new. system only such articles
Valyeo dropped as are actually consumed by use or that are of slight
e and soon worn out in service. )
oy tﬁ{? equipmer}t of ")5 stations with chalk ‘plwte m]d “31"«(‘1‘(3()1/_\’])1![g‘
Qg 8 for use in casting plates for (-,mnmm'm:.xl maps‘\\ ahl T'mlngle()ed
the g Rebruary, 1911, At a few of these stations the pu 0 dlmt-mn‘ of
spaj.lnaps.’" the daily papers has since been discontinue » but, the
Ofﬁé((:*g“’qummont has all been utilized in supplying other map-making
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New glass weather maps for public display were contracted for and
installed as follows: Two in the U. 8. Capitol, and one each at TFort
_Smith, Ark.; Boston, Mass.; Indianapolis, Ind.; Richmond, Va.; Cin
cinnati, 01110' Wichita, Kans.; Vicksburg, Miss., and Peoria, ]]]

All regular stations and all substations issuing daily forecast
cards were supplied with improved logotype outfits during the yeals
Besides a much enlarged vocabulary of weather terms, with standarc
captions and dates, cach new outfit for regular stations includes 3
hand-printing press that produces excellent impressions in much
smaller and neater type than that formerly used on forecast cards:
Substations were supplied with new hand-stamping outfits, consisting
of a modified vocabulary, and type-holders of new and improved pat-
tern. These new outfits are superior in every respeet to the old stamp”
ing devices, and are the result of considerable experimental work
conducted in this division with a variety of apparatus submitted bY
manufacturers.

OBSERVATORY BUILDINGS.

No new observatory buildings were authorized during the ycals
except the reconstruction of the building at Sand Key, Florida, t0
replace the one that was destroyed by the hurricane of Oetober 11
1909. This building is now in course of construction, but the work
has been unusually difficult beeause the key was practically washed
away by the hurricane of October 17, 1910. The building site is noW
completely under water, which fact has materially retarded the work-
However, the key is gradually reforming and it’is expected that in @
year or two it will have assumed its previous size. It is probable that
the building will be finished and ready for occupancy by or before
October1, 1911, Duyri ing the bulldmg operations the VVU ather Bureat
employees are occupying a room in the lighthouse, and the work of the
Bureau is being conducted without interruption.

The same hurricane that washed away Sand Key damaged the
observatory building at Key West so badly that it is necessary to
wplacc it.” Congress has appropriated $15,000 for the purpose, and it
is expected that the building will be completed by March 1, 1912

The following table shows where the buildings owned by Lhe W(‘HA her
Bureau are located, the fiscal years in which they were erected, and
the cost of the buildings and grounds :

Bu:lzhm]x ou m‘rl b// thc Wutlhu Bureuu

[OOSR e e e B i opmm i
- ( mt ot Cost of |

Loeation, Erected. o ouud I)ull)dlngs. Total costs
ADIENE, TeX..ovviiits it ereiianinenniienen, 1909 $2.000.00 | $12.841.81 | $14,841.81
Amarillo,Tex......oooooiviiiiie i 1003 1,205, 00 #, 603, 00 7,08,
Anniston, AWM. ..., 1907 1,799.76 | 12.920.69 |  14,720.44
Atlantic Clty, N J oo, 1902 (at) b, 991,00 5,091.00
Bentonville, Ark...ooooniiiiin .., Sl 1908 500, 00 5,119, 90 5,619, 90
Blrminghuln Al 1907 L 61.60 | 156,680.86 15,601. 80
Blsmarck, N. Dak.oooeviinninn, .., L. b 18OY (a) 10.085.99 | 10,085, 99
Block Island, R. l ................ 1804 1,034. 50 7,6068. 25 8,702. 70
Burlington, Vie.....ooooiiiiiiiiii, co 1006 20,00 | 10.048.50 |  10,008.50
Canton, No Y. ooovieiiiirnioiin.., ce] 1900 71.36 | 14.185.20 |  14,186.55
Cape Henry, Vi eoeee e, Lo 102 ) 9,222.45 9,929, 46
Charles Clty, lown......covviiiiiniina, e 1907 8,086. 76 9, 888, 47 12,875, 22
Columbla, S, C.... 1905 3,709.00 £, 166. 00 12,964, 0
Dovils Lake, N. D 1904 2,200,060 | 7.481.50 9,640, 5P
Dodge City, Kar 1000 2,050.00 | 10.887.62 12.887.02
Dulath, Minn.. 1904 2,141. 70 7.480. 68 9.472,88
East Lansing, M 1909 1 11.85 | 12,781.04 12.792. 89
Hateras, N. ¢ . 1902 ak217.00 4,889, 76 5. 106. 76
Havre, Mont , s Lol 1904 1,795.00 | 5,087.08 6.882. 08

« Governmont reservation, ¢ Donated; flgures represent cost of title transfor.

U Remodeled. k Additional ground purchased.
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Buildings oumed by the Weather Bureau.~Continued..

o Cost of Cost of
Location. .1&1'901,0(1. ground. |bulldings. Total cost.
lom K "
"unner““]‘?l--m... e 1907 2,241.26 | 9,780.94 | 11,072.19
Wegt & . a) 6,846. 90 6, 846. 90
2,020.00 | 7.994.75 | 10,014.76
(a 1.616.00 |  1,616.00
8.523.50 | 12.276.24 | 15,799.74
It Wenthas s (a) 434600 | 4,346.00
a , Va.;
Mnchlf“s"““ 1909 1868.15 | 48.085.26 |  49,898.41
Contry) S 1904 50.00 | 816700 [  8,817.00
Absoly; 1909 (m) 11,064.74 | 11,964. 74
Varlgat® Duilding .....................00000 0 1900 {a) 700000 | 7,000-00
%t’lblo on bullding ..... ...l e ¢ 1906 (((l,; tli.go‘l.bﬁ f{,g&l}gg
BIT) S e aen e enane e e | 1008 a ,900. 00 , 500,
Cotlngy DPOTIR OO SOONNN 190 ) 900. 00 900. 00
Phyg¥0 for workmen .10 51908 (a) 1,800.00 | 1.300.00
N, Sottagat lboratory 11T RN o 1909 @ 87,5621.5¢ | 87,621 51
Binegq, ynd Ofee. .o, 1T e 1909 a 1124084 | 11,246.84
. IR 05 ) . Xt
Normfesett Pler, it | DORONN 100/ | 416170 8.036.50| 121188.25
Nort VL 1909 £101.00 | 12.795.64 | 12,806.64
porth ppph Wash LTI 1902 {a} 3,820.13 | 8.820.13
lfkm,om te, Nebr, .. . il 1908 (/) 8,818.50 3,818, 50
peora, Ty Okla, L 0T 1906 #88.90 | 10.520.25 | 10,859-15
PO Rgpac s ettt 1905 #5400 | 7.876.50 7,929. 650
R?rxt cmgeexft“"f ht.l( L R O 1902 (a) 2, ggg 32 2, ggg $
Chy » Washi. oo, e 1902 102.00 3 \
8L Jogoud. V., 1900 g8.75 | 15,480.01 | 15,497.76
Rand gyt Mo T . 1800 5.040.95 | 16,882.80 |  21,928.75
Saug gio¥: Fla, (01 UUTROIOR 1008 (@ | R14,800.00 | 214,800.00
Shorigqn Marte, Mich ! S 18ep {a 2.904.12 1 2,994.12
Duthgyer Wyo. ... 1907 2,021.75 | 12.080.80 | 14,111.05
Abrlnggs: Farallon, 1008 (ot 5.211.22 | 6.211.22
st | o | wate) wavg
; ish d, . . « 5, 000 + 000
Yallgyeton, 1y ¢ "7 " @ 1700070 | 174.980.70
Yunig Arp® Park - o Ea; 11156.00 | 1110600
4 e [ +BHOO. f 3
Tota) 43,018.95 | 681,884.25 | 1725,688.20
ac T — Mo et o o 1 bt 1 e < . - " R B S
b ;%g‘v“e(;‘(l]lonlm(ljn reservation. 0 ])%]Hll.()d ; figures represent cost of title trans-
ed, or,
ngl\n in 1906, ) nh Estimated cost of new bullding now in course
e 3(,““" in 1908, of construction.
fnu'“‘" in 1907 k Additional ground purchased,

Nding and 'ground purchased as a whole,

Bu’ildf’n_f)s rented by the Weather Burean for Living and observitory purposes.

624 | Stenm-heating plant, water,
1.020 | SIx rooms; heat, cleanor, light, junitor and porter ser-
Ild"De vice, electric current for fan, storage,
Ndence, (i ......,..... 458 | Water for domestie and frrigation purposes, and the
] ““31)011 trimming and care of all trees on tho promisus,
Bwigeor Mont. ..

Sty Annual . v,

— ation, ront, Other tems included
A e B
1 V0N
E‘-M’G I?i‘n Mieh ...l . $650 | Teat, light, water.
l«)leulllam ﬁ;,ff “’ AREITHPI o

Ao WAShL L 1 ater,
i‘)lln},‘r}gb Pox...... e 444 | leat, tight, water.
ngllést -'1((?112“"" O 318 | Water.
Hopg)s Mont .. .

l‘l.‘lluw't{)'l'., .

860
Mgy Sown,
dgnleo, N ({14ho- i

ort .

}‘10\111?“" Minn 600 | Tleat, light, water. ) ) S
490 | Hent, lght, water, and the froe transportation of Gov

ernment empioyons and supplies.
144 | Water,
650 | Hent, Ught, water,
720 | Mlent, cleanor, light.
600 | Ten rooms.

108 | Water.
480 | Heat, lght, water,

.................... 10,628
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PERSONNEL OF THE BUREAU.

The numeriecal strength of the Weather Bureau at the close of ’DM
year was 9,483, as compared with 6,895 at the end of the prewdmg
twelve months, This unusual increase is apparent rather than res:
however, since the total owes its enlargement almost entirely to ﬁh‘%
inclusion of 2,416 marine meteorological observers who have hlthol‘t@
not been considered in the enumeration. Of the total number, 7,39
or nearly 80 per cent, are cooperative observers, rendering servi
without compensation other than that received through the free di#
tribution of Government publications.

The total number of commissioned employees at the end of f'he,‘
vear, 776, was 16 less than at the close of the preceding year. Th¥
decrease has been brought about largely through a lessening of t 0

Jentral Office foree by 25, owing to the discontinuance of a large pot
tion of the printing work. The actual number of commissioned e
ployees at stations, however, was 9 greater at the close of the ye“”fi
than at the time of the last report.

The formation of the new Division of Observations and Repol' :
practically absorbed the Central Office elerical force formerly ong'bged:
in the duties performed by the Marine, Forecast, River and F]OOd‘,'
and Distributing Divisions. The force in the remaining divisions haé
been increased shght]v in some instances, with the exeeption of the
marked reduction in the Publications Division, alrcady mentioned.

The enlargement of the commissioned force in the field by 9 waé
necessitated through the establishment of new stations at Davtoﬂ'
Ohio, Fort Wayne, Ind., and Miami, Fla. At the stations already i
existence the working force was lessened by one at 7 points, in orde!
to meet the demands for additional help at other stations where thé
service rendered the public had become greatly expanded. The reat
rangements thus effected, both at the Central Office and in the fiel®
have had for their sole object the performance of a maximum amoun?
of work with a minimum number of employees. .

The number of permanent appointments in the classified scrviO",”,
during the year, including those effected by transfer and reinstal®
ment, was 37 less than in the preceding year, The temporary appoinf’
ments were 22 less. During the same period the promotions, amount’
ing to 172, were also less by 29. All promotions were to the nex!
higher grade, with but one exception, that of an official assigned to 2
newly established station where the responsibilities of his positio®
were much greater than at the station formerly held.

The number of voluntary 1'cs1gnatuoxw in the classified service during
the year was 70, or 17 more than in the previous year. Of this nun®
ber 31 were in the grade of messenger and messenger boy, and 15 wu"
rec enLly appointed assistant observers. The loss in the messenge®
gervice is naturally to be looked for as the boys advance toward mab’
hood. The inability to hold all of the new assistant observers ¥
doubtless due to the small salary paid them during the first year 0
two of theirservice. At the present rate of wages young men of theil
attainments are able to command, the temptation to engage in employ:
ment giving more luerative immediate returns than those offered i
the lower grades of the Government service has often proved irr¢
sistible.

"~ Of the 69 probationary appointments made, only two failed to con”
plete successfully the six months' probationary period. There wert
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Ling 4, . : , : .
€ forceq resignations from the classified service, for various causes,

duyj
Gha:ng the year, while the removal for reasons reflecting upon the

Ve ]:aetm- of the employees were 3. Of the 14 |'0dtl(;17i(u}3 during the
‘11)01; ) were brought a_bout; t}h}'ough AUSES l'eﬁ(‘(‘t}lllg‘ in no manner
Meagy .IOSe reduced, while 8 sn‘ﬁe_l:v(j a decrease in salary fo_r failure to
B‘ll‘ea‘llle up to th.e standards of efficiency and conduet required by the
In,the unclassified service there were 5 permanent and 2 temporary
Doili)tl_rr]ltmentjs, as compar(‘!d with 5 permanent and no temporary ap-
, -Ments in the preceding year.

da ¢ absen(ep record for the service, as a whole, showed a fraction of
aei'y more sick leave and a fl‘?L('t.l()]l of a day less annual leave, for
L employee, than in the preceding year.

c(:el'(‘nWel'e 4 deaths in the commissioned foree during the year,
; Mpared with 8 for the year before.  Among these was Mr. Jesse
tl. iobiuson, Chief of 't;he Telegraph Division at. the Central Office of
ainedeqthm' Bureau, in whogg giem‘h.on May 1, 1911, the Bureau sus-
on M grhe lloss of a valued oih(‘ml.. Mr. I?o!)mson enter(\('i the (sprvwo
Chi@fmeh 6, 1872, and \"}lts'.a.])l)‘()lllt(‘d Chief Operator in 1891, and

T of the Telegraph Division in 1902.

o

OHANGES IN THE FORCE OF THE BUREAU.

. CLASSIFIED SERVICE.
AI)lkilntm(mts:

rohationary—
Compositor, at $1,250 . .........oeinns e s 1
Skilled mechanies, at $1,200. .. ..o i 2
Clerk, at $1,000. ..\ vn et ivia i 1
Clerk, at $900. . ..o v i i i
COPYISS, AL $BA0. v vt eeeeiit et 2
Assistant observer, at $840.. ... o i
COPYist, B FT20. . . oo eeeinreeeiieeiaaee e e |
Assistant observers, al $720 .. .. o 18
Skilled mechanic, at $720 .. ...vvviii i 1
Repairman, at $720 . .. oeeneirn i 1
Messenger, 8t $480. . ... oveeerrieir i 1
Messenger boys, At 490, ..« vvveviee e 7
Messenger boys, at $860. ... oiv i 32
69
Transfer—

Assistant observer, at $1,000 ... e 1

Reinstatement—
Section director, at $1,800. ... 1
Assistant observer, at $1,000.. ... i e 1
Printer, at-$1,000 .. ..ot e t
Assistant observer, at $840 .. oo i 1
Assistant observer, at $720 . ... 1
Messonger, at $600. . ..o 1
6
Temporary— .
Compositor, at $1,250 . ..o e 1
Skilled meehanic, al $1,200. .. .o |
Skilled mechanic, at $1,000. .. .o 1
Repairman, ab $720 . ... 1
TFolders and feeders, al $680. . oo vv v 2
Messenger, at $H0 .. oo et 1
Messenger hoys, at $360... ..o 20

[
L =1
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Promotions {(all promotions except 1 were to the next hii;her grade or by

e ) Fo 9
certification for advancement from subclerical positions)................ 1/7:
Reductions:
Causes— 1
To grant assignment to preferred station............... ...t 2
To grant assignment to preferred work

As an offset to the Bureau for allowance of qumtms, fucl, and llght .2

Necessitated by change of duties..............oiiiiiiiiiii e 1
Unsatisfactory administrative work............ .o i 1
Unsatisfactory Services. ... oovveer i i 4
Negleet of duty....ovvro i i i iaese s 1
Unsatisfactory eonduct and neglect of duty.................000t 2
J—
14
Resignations: .
VOIUD ALY . .o ettt e e 70
Required hecause of—
Unsatisfactory Serviees.. ... ... i 8
Unsatisfactory conduct ......... .. . ... o e s
Unsatisfactory service and conduct.. ..o 1
Absence without authority.......... ... i i 1
Non-paymentof debls ... i l
Physical unsuitability for Weather Bureau work............... ... 1
Refusal of tendered assignment. ........... ool 1
e
79
Transferred to the Division of Publications, Department of Agriculture.... 2
Removals:
Causes—

Transfer of certain printing work from the Weather Bureau to the

Government Printing Office.. ... i iiiiii i 1
Continued IlNess. ..o i i e 1
Negleet of duty and unsatisfactory services................o0vone. 1
Intoxication and neglect of duty............ ... ol 1
Intemperance and absence without authority...................... 1
Legally adjudged Insane . ... i e !

g
12

Dropped from the rolls at termination of probationary period because of

unsatisfaclory Services. . ... e //2
DS Y /,‘4
UNCLASSIFIED SERVICE,
Appointments:

Permanent—
Uneclassified laborers, at $480. ... ... L g
Student assistants, at $800 ... ... 4
R

Temporary—
Student assistant, at $300 . ... ... e 1
Charwoman, at $240 ... ... e . 1
L
2
Promotions (to the next highergrade) ... ... i i, 2
Lz
Resignations: p
Voluntary .. oo e e 2
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ABSENCE.

S \_‘_m‘flvErage number of days per employee during calendar year 1910,

o .« | Annual

Sickness. leave,
Stay e U ——
WashiL (99 DOX MG MRLES) ... ..eeeeirressiniessenerseineeainreeeene s 15 6.8

M Dgton, D, .

” F:}es"" 1.8 28. 4
Eatirg yoros., 0.2 2.8

2.4 1.2

e e e —_ - e i L

STATISTICS OF THE SERVIOE.

T . .
i dhte fo]]owmg tables show the numerical strength of the Bureau,
g1aq, he highest, lowest, and average salaries paid in the commissioned
C8:

At Numerical strength of the Weather Bureau, June 30, 1911, .
X Washington, 1. €.

ASSHAEM ..., . e 174
T P 11
Outgs 185
“tsﬂde of Washington, D, C.:
ASSHEA ... i e 579
Ly T Y DD 12 591
'1\ . . -
Addit' otal commissioned employees..........veeereriiiieiinais 776
‘01!‘8.1 employees outside of Washington, D. C.:
Storm-warning displaymen. ..., 183
IV ODSEIVEIS. . vttt vttt ennnians s 383
OttOn-region OBSEIVErS. ..oyt i i 125
orn and wheat region observers........ ..o o 184
Rainfall obSErvers. .. .....ovuvviieiniierarneennn 110
ﬁugar and rice region observers........... . oo 7
Special meteorological OLSEIVErs. ......vvuviirneeeniannns 82
%Decial cranberry-marsh observers ... 8
Special snow and iCe ODSEIVErS. ...t 4
Mountain snowfall ODSEIVers. .. .ovvvrvnrervirreneinenn.. 281
Total noncommissioned EMPIOYEES. o vtvt e 1,317
Pel'so Total paid employees........ e SR "2 008
but'ns serving without compensation (except through the distri-
1on of government publications):
ooperative observers and correspondents (omitting 412
paid observers enumerated elsewhere).............. ... 4, 847
ooperative storm-warning displaymen. .......... ... ... 96
Cooperative river ODSeIVErS. ... .v. v e erncreeriarns e 22
Cooperative rainfall observers..........cooovvioeiinens 9
Marine meteorological observers. ..........cooovvevirnnoes 2,416
Total cooperatives. .. ...oovree i 7, 890
Total numerieal strength ... ..o 0, 483
‘In Distribution of the comwvissioned foree, June 30, 1911,
W&shington, D.C.:
ACCOUNES DIVISION . . ottt i Y14
Fllmato_logical DAVISION « v i it . 17
S Xecutive branch. .. .. e R 1Y

19 This tota) embraces all paid persons connected with the Bureau on June 30,
g,-an’te-‘icept 14 commissioned employees absent on that date and who had been
vered leaves of absence or furloughs without pay for one month or more,
Unitn.e employee devotes a portion of his time at one of the map stations at tlie
ed States Capitol.
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In Washington, D. C.—Continued.
Yorecasting

2

R AR R R R l]

Instrument Division. ... oo 5

Library ... 96

Observations and Reports, Division of "1
Observatory. ...

Publications Division a1l
Supplies Division.............
Telegraph Division . ...

11

9

Verification Seetion . y

Drafting Room (under direction of the chief clerk).....oooviiiines 5

Heat, light and power plant (under the divection of the chief clevk). .. H

Miseellaneous mechanical work (under the direction of the chief clerk) 6
Wateh force (under direction of the chief elerk)........ ... ... ceanee

(ieneral messenger and laborer service (under direction of the ehief 91

cerk)............ e e e e J P /:L

Total ............. R PSPPI ,15',),

Outside of Washinglon, . ('.: 58

53 stations with L commissioned employee ... v a0

45 stations with 2 commissioned employees. ... .o . e I.")O

50 stations with 8 commissioned employees. ... ... oo 4

18 stations with 4 commissioned employees...... ... e -0

14 stations with 5 commissioned employees............ 22

7 stations with 6 commissioned employees........ ... 35

5 stations with 7 commissioned employees. .. ... oo 16

2 stations with 8 commissioned employees. ......... e pot

3 stations with 9 commissioned employees......................- 'l'(‘)

! station with 10 commissioned employees. .......... .. ..o oes 12

1 station with 12 commissioned employees..........oo .. e -);;

{ station with 23 commissioned employees. ..ooooooiioi e _

e
200 STALIONS vttt iie e e . 600

In addition to the foregoing there are eight special observing (‘”““_
man ) stations in the West Indies, mainly in operation during the hut
ricane season, and a special repair station in Washington operatet
from October to April, inclusive, .

The following salary table omits persons on duty al special obsery
iug and substations where the salaries are $25 a month or less, 2““.
where, as a rule, the tour of duty covers but a small fraction of the
day and only certain seasons of the year:

Saleepios pesid in the commissioned yrades,

|
\ June 30, 1L
_—
Grades, i \\'-\%l\il\ﬂ“’“'
W
\ stations. N, .
| § -
[ T
Classified mrades: | o 6. 00
R O Y P $5‘<“Q“ i by
Lowest salary . B 1,17
_ o Averuge salary . e 1016
Unelassified gradoes | 0
Highest salary . 20 240
Lowest salary | .. A0 H1
AVCTREC SIUTY .o e e e e e e W

Avernge sulury of all (station and Washinglon) is §1,007.

, X ¢
CtOne employee devotes a portion of his time at one of the map stations at th
l 1)11’1‘0,(.[ Stutes Capitol. ‘1

"This yepresents the normal station force. On June 30, toLl, there W¢
actually on duty 1 employees.



