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AEROLOGICAL OBSERVATIONS

By L. T. SamusrLs

Free-air temperature departures for the month were
negative generally and of moderate magnitude at all levels
observed at Due West, Ellendale, and Royal Center.
(Table 1.) The mean temperatures were practically
normal at Broken Arrow and Groesbeck and above normal
at Washington.

Relative humidity departures were mostly negative
except at Due West where large positive values occurred,
especially at the 2,500 and 3,000 meter levels.

Vapor pressures were mostly below normal with
positive departures in the upper levels at Due West,
Royal Center, and Washington. It is significant to note
that at Ellendale, where negative temperature departures
occurred together with negative relative humidity de-
partures and exceptionally Iarge negative vapor pressure
departures up to the 1,000 meter level the total monthly
precipitation was only 0.47 inch as compared to a normal
of 4.59 inches. Also at Due West where an excess in the
relative humidity and vapor pressures occurred with
negative temperature departures, the total precipitation
was 5.2 inches the highest amount for June, excepting
one, since the establishment of the station in 1921.

TaBLe 3.—Observations by means of kites, captive and limited height
sounding balloons, and atrplanes during June, 1929

Broken| Due | Ellen- | Groes- | Royal Ngﬁ_“l

Arrow,| West, | dale, | beck, ]| Center, Station

Okla. | 8. C. |N.Dak.| Tex. | Ind. |;2t8™
Mean altitudes, (meters) M. 8. L.,

reached during month..____._..._ 2,601 | 2,010 | 2,532 2,300 2763 3,344
Maximum altitude (meters), M. 8.

L., reached and date_.______...__. 14,363 (24,150 (14,448 [14,715 144,065 | £6,190
Number of fiights made.__..._..... 25 17 31 %8 27 16
Number of days on which flights

were made. ... eeeein o 25 17 29 26 25 16

1 25th. * 20th. 118th, +3d. $10th,

In addition to the above there are approximately 100 pilot balloon observations made
daily at 45 Weather Bureau stations in the United States.

The resultant winds for the month below the 1,000-
meter level were variable. (Table2.) At the 3,000-meter
level the resultant direction was westerly at practically
all stations except the extreme South, where it was easterly
and the resultant velocities ranged from 8 m. p. s. in the
North to 1 m. p. s. in the South. At 5,000 meters the

resultant air movement was mostly from the northwest.
From the 20th to 24th, inclusive, the 7 a. m. balloon
observation at Oakland, Calif., extended to 11 kilometers.
From 5 kilometers to this level the resultant direction was
slightly west of south and the velocity about 15 m. p. s.

TABLE 1.—Free-air temperatures, relative humidities, and vapor
pressures during June, 1929

TEMPERATURE (° C.)

| ‘Washing-
Broken Ar-| Due West, | Ellendale, | Groesbeck, | Royal Cen-| ton, D. C.
row, Okla. 8. C. N. Dak. Tex. ter, Ind, | (Navalair
(233 meters) (217 meters)|{(444 meters)|(141 meters),(225 meters)| station) (7
meters)
Altitude
m. s. 1. De- De- De- De- De- De-
{)ar- ?ar- par- {aat- ?ar- %)ar-
ure ure ture ure ure ure
Mean| 1rom [Me8D| ror (Mean| o (Mean| o, (Mean| oo | Mean) g o0
nor- nor- nor- nor- nor- nor-
mal mal mal mal mal mal
23.9) —1.0| 23.4] —2.3! 18.2 —0.5 23.3] —2.6 21.4] —0.4; 23.2| —0.1
21.8{ —1.1| 20.9] —1.8/ 17,7 —0.6| 22.3[ —0.6/ 18.6 —0.3/ 19.8; 0.0
20.1 0.0 17.8f —1.6 14.4| —0.9| 20.7| 40.4| 15.1| —0.5 17.9| 4+0.9
17.6) +0.1] 14.3) —1.8] 11.6] —1.1) 18.7) +0.6] 12.1} —0.7) 15.3} +1.3
14.8/ 0.0 1L3) —1.5/ 8.7) —1.1} 157/ —0.1] 9.1 —1L1| 124 +1.3
12.2] +0.2 8.0 —1.6{ 5.8/ —1.1| 13.0f ~0.2] 6.4 —1.1 9.4) +1.1
8.7 —0.3] 5.3 —1.2] 20 —2.1 10.3| —0.2] 3.6| —1.2| 6.4 +1.0
4.3 +1.5 —0.1] —0.6{ —3.4| —1.8| 4.5 5 —1.2| ~1.0 27/ 43.7
—=3.5| +3.7
RELATIVE HUMIDITY (%)
Surface. . +3 74 49 58 —12 86 11 64 —2 62f -3
5 +3 74 -6 58] —11 81 3 67 -1 62 ~3
1, —8 75 16| 59 —8 63 -9 68} -—1 54 ~9
1, —10 82| 411 56 —8 53 -9 65 —2 5 -7
2, —12] 83F 412 52| —10 520 -2 64| 42 57| -8
2, —14 98] +24 49 —12 40 =3 59 43 55| —6
3, -9 98| +27 49 —8 40 —6 49/ -3 49 -9
4, —46 20 —36 53| 43 20, —24 33 -8 371 -13
L1V RSO NN SO AU SO NSNS SR AU R S A 28l ~13
i
VAPOR PRESSURE (mb.)
Surface._| 22.42|—0.20, 20.89|—0. 03! 12. 14|—3, 15[ 24.76|4-0. 15| 16. 74|—0. 58| 18, 69(—0. 49
500. . 18. 181—0. 23} 11. 78!—3. 04} 21. 77|-4-0. 06! 54.82!—0.08! 15, 11!—0.30
1,000. . 15.28]—0.19| 9.70|—2.03] 15.33|~1.71] 12.10/—0.39 11. 73|—0. 63
1,500. . 13. 45|4-0.49] 7.83(—1.60] 11.17|—1.60! 9.70|—0. 57| 10. 26/4-0.
2,000 . 11.06[+4-0. 57| 6.02{—1. 58| 9.32(—0.30| 8.08|4-0.18| 8 65/40.10
2,500 . 10.57|42.00{ 4.71;j—1. 55 7.25/—0.25: 6.37/+0.61| 6.8540.3:
3,000_.... 4,14/—1.44| 8.73|41.99] 3.77|—1.06] 5.73(—0.20| 4.80|+40.51| 5.02/+0.06
4,000._... 0.34/—3.33] 0.60|—2.85 3.12(+40.01} 3.18|—0.80; 3.11/40.93 3.13]|4+0.30
5,000 [-ccoon ) ...... l ............ ] .................................... 1, 72110, 30

TABLE 2.—Free-air resullant winds (meters per second) based on pilot-balloon observations made near 7 a. m. (E. 8. T.) during June, 1989

Broken Arrow,|| Burlington Cheyenne, Due West Ellendale Groesheck Jacksonville, Koy West, Los Angeles,
. S Wyo, 5.C. N. Dak.’ Tex, 1%‘7‘3’;‘;1'1}&‘;2)‘- Fla. Fla. Calif.
(233 meters) (132 meters) || (1,808 meters) || (217 meters) (444 meters) (141 meters) ‘ (65 meters) (11 meters) (40 meters)
Altitude
m.s.l. v v v, v v
Direc- 1%33 Direc- lee:: Direc- 1‘;5: Direc- 1‘:)2: Direc- 1‘351 Direc- |10% || Direc- | € || Diree- [0 || Diree- | & | Direc- [ yo&
tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity
-] o o -] o o o Q L] o
S3E |16 8B 14W]|22 S74W |08} N22W (06||S 24E (10|} S 56W [1.8||S45W |0.8|/S 21E |19 NGE 1.5
S 4W 55108 42w 1390 Sgw l27IN4sw o8l S9oW 7.0 __.___._ ... S 2UWI1221S37TE (40 SR 11
83W (75| N8W (47 S88W (36 876W L1 S16W 6.3 8372W (3.9 853WI/[19|S3BE [39]|N2W 1.0
S60W |[56|884W (59 N8W 36| N66W (26| S 12W [42(INBIW |45 S66W |17]|S3E |37 N48W 2.3
8 74W |48|[8T9W |70 S8W|41|[N70W (3.4||S 27W {26 (I NSTW {56 S60W |19}/ S30E |28]| N68W 2.7
N8 W |[48| S8 W 69 S 8 W |44 N8W |62[835W|[L7]|N8W/([58]8S52WI 16|84 F |LS5||NSW]| 3.9
N49W |50 S 8W| 75 W 40| N7TOW (70| N5LE |03||NS8OW |63|562W |25|S30E [L4|[NS4W | 44
NSIW |51|| NSTW |93 N48W |30 N8 W |904||N42E (30| NSM4W |85 S 59W |21(|S64W |L5||NSW 5.5
NSIW 6.5 ||-ccacaecolaaees NWBWI3L3|[N78W |[10.4 | NI9E |3.4] S8 W [10.6 8 72W [ 2.9 | ._.......].--.. S68W ]| 61
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TABLE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made near 7 a. m.
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1929—Continued

Medford, Memphis, New Orleans, Royal Center, ||Salt Lake City,|| San Franeisco, Sault Ste. ‘Washington,
Oreg. enn. . O o, Nebr. Ind, Utah Calit. " || Marie, Mich, (| Seattle, Wash.| = *p, ‘g
(446 meters) (145 meters) (25 meters) (225 meters) (1,280 meters) (60 meters) (198 meters) © {34 meters)
Altitade
m.s. L V. | |
Direc- |y,5 || Direc- X.g: Direc- 1‘;3’: Direc- 1‘.:3: Direc- 1‘;5: Direc 1‘;23 Direc- 1‘(:5: Direc- lYog: Direo- ]Y.g: Direc- l‘(::-.
tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity tion ity
M¢t¢f8 © Q a o o o o -3 o o
Burface._._.... N24W |05/87E |1L8!!N3E [05)S28E [0.9|82E (08||SI12E |24(|8 6E |04| NSLE |[0.6{ 8 43E [0.8||N7W/| 03
N2W 07| 844W |36 8588E |1L2)|8S 5W 25| 845W |25 e et NiTw 26/|86W  L6ll8 283E |06 N27wW/| 28
1, S 76W 1068 74W |43|8 20E L8| S 56 W |52 w 4.0 f|oe e N 3W 39| N8W [35|8 TW|L2|N28W /| 32
1 - |8 1BW L7l 88WI[45|818E |16} S8 70W (51| N8W |[50(8SI12E |34 N20W 29| N75W (466|835 W 1.8 | N4IW/| 36
2,000 | BOW |23 |INTOW (41| 8 28E |18/ S S6W 55| N&8OW |56{8 7TWI[42{{N33BW | 27IN7BW 57| 817W |[1LB8||NsSBW 5.2
2,500 A8 72W 45| N71W |33||NSSE |08 NSIW 63| S8 W | 51|S32WI 3.8 NHOW |31||NMW I 76[835W |30iNeaw,| 62
€,000- |8 79W |50 NB8W 28| N6SE [L3|IN72W |75||NS2W (62| B51W |45 N72W |46 || N67W (8.3 8 50W |47 NeW | 67
4, S 8W 06| N3BW (38| N2TE 25| N52W 126 | N72W {10.5(| S 64 W [8.2 || N8TW |65||N6GOW 100|383 70W |53 Na7W | 1.9
5,000 ..o ___. B50W (126 | N28W (40| NI4E |30 [[ccceceomaafoaos N78W 1.8 (8 82W (8885 8 W | 7.7 {loccammacafommacfleacacaccac]amann NeswW /| 7.2

s57.506 ( 73)

THE WEATHER ELEMENTS
By P. C. Daxy

GENERAL SUMMARY

June, 1929, was unmarked by important variations
from normal summer weather, and, on the whole, was
not physically uncomfortable, save in a few localities.
It was generally favorable for the occupations of the
season and conducive in the main to the favorable
development of crops and the orderly progress of business.

FRESSURE AND WINDS

The pressure changes during the month were unusually
glight from day to day and cyclonic storms that pre-
served their identity sufficiently from day to day to
permit of charting on successive days were the exception.

The month opened with rainy conditions existing
during the preceding 24 hours over a considerable area
in the southern Rocky Mountains and Great Plains
region, some heavy rains having fallen in the lower
Missouri Valley, and local heavy rains had occurred also
at a few scattered points in Virginia, Florida, and Ala-
bama. The following day local showers continued in
the Missouri Valley, extending into the upper Mississippi
Valley, with heavy falls at points in Iowa and southern
Illinois. By the morning of the 3d the main precipi-
tation area had advanced to the south Atlantic coast
with fairly well-defined cyclonic formation, attended by
rather general and locally heavy precipitation over the
Southeastern States, and showers still continued in
portions of the central valleys. The rainy conditions
in the Southeast passed off the coast by the morning of
the 4th and fair weather prevailed over most districts
for several days.

. At the morning observation of the 7th rain had set in
over the middle Plains, becoming locally heavy in a few
instances, and by the following morning rain had ex-
tended into many eastern sections, becoming heavy
locally in widely separated portions of the Mississippt
and Ohio Valleys and Gulf States, the rains continuing
on the 9th in portions of the Atlantic Coast States where,
during the foﬁowing 24 hours, there was some evidence
of an increase in the cyclonic development as it passed
northeastward up the coast, though without any extensive
precipitation.

By the morning of the 11th rainy conditions had over-
spread portions of the northern districts from the Rocky
Mountains to the upper Lakes, though without important
precipitation except in portions of the last-named region.

WEATHER IN THE UNITED STATES

During the following day the pressure continued low to
the eastward and local thundershowers prevailed over
extensive areas in the upper Mississippi Valley, Lake
region, and northern drainage of the Ohio River, thunder-
showers with high winds and destructive hail storms
being reported from numerous points in Iowa and por-
tions of near-by States. This area of atmospheric dis-
turbance continued during the following day, becoming
rather general over the Ohio Valley with some heavy
rains at points in Tennessee and near the lower Ohio
River, showers continuing during the 14th over a rather
extensive ares from the upper Lakes southward to the
middle Gulf coast, and to some extent over the Atlantic
coast districts on the following day or two.

The latter half of the second decade was without
important precipitation, save that on the 19th showers
were reported from scattered points in the Southeastern
States, locally in the Mississippi Valley and upper Lakes
region, and in the far Northwest, and showers continued
during the following day in the same or near-by areas.

During the first half of the last decade precipitation was
scattered and mostly light to eastward of the Rock
Mountains and practically none occurred to the westward.
On the 25th showers were fairly 1\fenerﬁl.l in the southern
Plains and to eastward of the Mississippi River, heavy
rains occurring in portions of the Gulf States, particularly
in western Florida and southern Alabama and in Arkansas
and near-by portions of Texas. Showers continued dur-
ing the following day over the more eastern part of the
rain area and in the district from the upper Lakes west-
ward to the Rocky Mountains, though here the precipita-
tion was mostly in the form of light showers.

On the 27th showers prevailed in many portions of the
Southeastern States and also in the near Northwest, the
rains becoming light, however, in this area. During the
following day the precipitation area extended eastward
into the Great Lakes region and northern Ohio drainage
with local heavy rains at points in Wisconsin and Michi-
gan, and another rain area developed over the Gulf coast
district, the combination of the two rain areas covering
the more eastern portions of the entire country by the
following morning.

At the close of the month the main agricultural areas
of the country were not greatly in need of rain where it
may usually be expecteg at that season of the year.
While no great barometric depressions favored the occur-
rence of high winds over extensive areas, yet local storms
were numerous and occurred at some point east of the
Rocky Mountains on practically every day of the month,



