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AN ALTERNATIVE FORM OF POTENTIAL VORTICITY

{

By H. ArRaxAawA

{Central Meteorological Observatory, Tokyo, June 1941]

Potential vorticity &, is defined by C. G. Rossby ! as
the vorticity which a column of air between two isentropic
surfaces would have if it were brought to an arbitrary
“standard” latitude and then stretched or shrunk to an
arbitrary ‘“standard” thickness. If f is the Coriolis
parameter 20 sin ¢ at a given latitude ¢, and ¢ the actual
vorticity of an air column of thickness D at its observed
position, then from Rossby’s vorticity theorem we have
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where ¢, is the vorticity which the air column would have
if brought to a latitude where the Coriolis parameter has
the value f;, and to a thickness D,. If f; and D, are the
adopted standards of comparison, {, is the potential
vorticity, a term chosen by analogy with potential tem-
perature.

In a previous paper ? the present author has presented
results of an investigation in which a newly-defined type
of potential temperature was employed. In that paper a
potential vorticity of air particles, not of air columns, was
introduced; it is defined as the vorticity which a particle
of air would have if it were brought to an arbitrary

1 C. G. Rossby: Planetary Flow Patterns in the Atmosphere, Quarterly Journal of the
Royal Meteorological Society, 66, Supplement, 1940, p. 72.

3H. Arakawa: Die Wirbelgleichungen mit Bericksichtigung der Erddrehung,
Meteorol. Zeitschr., 1641, Hgit”‘.’.. ‘g%ein a sl§’ght misprint oceurred; in example 2 and

‘“dQu dw
example 4, change b and 37 to 5 and5? .

“standard” latitude and to an arbitrary ‘‘standard”
density. The author has shown that if o is the density.

.Z_—J___g: =f0+§. O, (2)
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where ¢, is the potential vorticity which an air particle
would have if brought to a standard latitude, and to a
standard density p,. This type of potential vorticity as
a conservative element for identification purposes seems
to be better than that of Rossby, because the analysis does
not involve the concept of a column of air.

To apply this quantity to isentropic analysis, assuming
isentropic flow, equation (2) may be written

where ¢, and ¢, are the speeific heat at constant pressure
and the specific heat at constant volume, respectively.
Thus 1, and p, are the arbitrary standards on an isentropic
surface to which all particles are brought for comparison
and ¢, is the potential vorticity.

In view of the significance of Rossby’s potential vor-
ticity 3, the recognition of a simpler form is of fundamen-
tal importance in meteorology.

3V. P. Starr and M. Neiburger: Potential Vorticity as a Conservative Property,

Journal of Marine Research, Vol. I1I, No. 3, 1940; M. Neiburger: Vorticity Analysis of a
Thunderstorm Situation, Bull. Amer. Metl. Soc., 22, 1, 1941.
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AEROLOGICAL OBSERVATIONS
By EarL C. TuoM

The mean surface temperatures for July were above
normal over most of the country. Temperatures were
slightly below normal, however, in a considerable part of
the Southern Plateau region and at four scattered stations
in the eastern half of the country. At all stations in other
sections of the country temperatures were above normal,
with values considerably above normal over the north-
central and the northwestern areas, departures for the
month being from +6° to +-8° F. over parts of Washing-
ton and Oregon.

At 1,500 meters above sea level the 5 a. m. resultant
winds for July were from directions to the north of normal
over the extreme northeast, the upper Gulf region, and
over parts of the central and northwestern sections, and
from south of normal at this level over the rest of the
country. At 3,000 meters the morning resultant winds
for July were more northerly-than normal over most of
the northeast, over a considerable part of the Western
Plains States, and over a strip of the Rocky Mountains
along the Great Divide, and were more southerly than
normal elsewhere. When the 5 p. m. resultant winds for
the month at the 5,000 meter level are compared with the
corresponding 5 a. m. normajs it is noted that the late
afternoon resultants were more southerly than the cor-
responding morning winds- at about two-thirds of the
stations for which these data could be compared.

At both the 1,500 m:. and 3,000 m. levels the resultant
veloelties were below normal over most stations, being

above normal over only eight pilot-balloon stations at each
of these levels. At 5,000 meters, however, the 5. p. m.
resultant velocities were generally higher than the cor-
responding 5 a. m. normals.

At 1,500 meters the 5 p. m. resultant winds were from
more northerly directions than were. the corresponding
5 a. m. winds over most of the Rocky Mountain and
Plateau regions and over a considerable part of the Mis-
sissippi River Valley and the Gulf coast, while a turning
to the southward during the day was noted at this level
over the rest of the country. At 3,000 meters the re-
sultants turned to the nortbward during the day over a
considerable portion of the country. The opposite shift
during the day was noted at this level over most stations
along the Atlantic Coast, over the northern Plateau and
Greﬁt Plains regions, and over two stations to the south-
ward. :

The 5 p. m. resultant velocities for the month were
higher than the corresponding 5 a. m. velocities' over
the extreme west and oveér part of the extreme southeast
and were lower at this level over most of other pilot-
balloon stations of the country. At 3,000 meters the
resultant velocities in the late evening were lower than
those in the early morning over 10 widely scattered
stations. An increase in resultant velocity occurred
during the day at this level over all other stations.

The upper-air data discussed above are based on 5 a. m.
(eastern standard time) pilot-balloon observations (charts
VIII & IX) as well as on observations made at 5 p. m.
(table 2 and charts X and XI).

Radiosonde and airplane stations located in the southern
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part of the country recorded on the average the highest
daily pressures at each of the several standard levels
from 2,000 meters to 18,000 meters. The highest mean
monthly pressure occurred over both San Antonio and
Miami for the 2,000-meter level, over Miami for the 2,500-
meter level, over San Antonio for the 3,000-meter level,
and over Phoenix for the standard levels 4 000, 6,000, and
7,000 meters. The highest mean pressure for the month
occurred over both Phoenix and San Antonio at 5 ,060
meters as well as at each of the standard levels from &.000
meters to 15,000 meters, inclusive. At 16,000 meters the
b.ighest mean pressure, 114 mb., ocecurred over Phoenix,
San Antonio and San Diego with San Diego recording
the  maximum pressure at the next two higher levels.
The lowest mean monthly pressure oceurred over Sault
Ste. Marie for each of the standard levels from 2,000
meters to 6,000 and again at 8,000 meters and 16,000
meters. The correspending minima occurred over Seattle
at the 11000-, 12,600- and 13,000-meter levels, while
these minima oceurred over two or more northern stations
at each of the other standard levels from 7,000 meters to
18,000 meters.

With but few scattered exceptions mean pressures for
July were higher than those in June over all stations and
at all levels up to and including 19,000 meters. This
increase in pressure over that of last month was well
marked in the western half of the country, especially in
the extreme northwest, for example, at Medford the
average increase in mean pressure from June to July was
11 mb. for the levels from 4,000 meters to 12,000 meters.
The largest difference between the highest and the lowest
mean pressures for the month was 11 mb. which was noted
at each of the standard levels from 6,000 meters to 11,000
meters, inclusive. Pressure gradients were not as steep
as in Junc over the northwestern part of the country.
The steepest upper level pressure gradient, for dJuly,
occurred at the 8,000-meter and 9, 000-meter levels be.
tween Buffalo, N. Y and Wnshmgton D. C. At these
levels there was a change of 1 mb. pressure for each 53
miles of horizontal distance between these cities,

The mean temperatures for June were generally higher
than those of last month from the surface up to and
including 11,000 meters. The only exception to this
increase in tempemt-ures occurred at Pensacola and
Brownsville at levels from 2,000 meters to 11,000 meters.
At most of the standard levels from 12,000 meters to
19,000 meters temperatures were lower than last month
over the western half of the country, while increases and
decreases of temperatures were well distributed to the
eastward. At only two stations, Sault Ste. Marie and
Miami, were free-air temperatures higher than last month
at all levels.

Comparison of the mean temperature charts for July
1941 with those for July 1940 show the temperatures this
year to be the higher over a ¢onsiderable portion of the
country from the surface up to 11,000 meters. Tempera-
tures at these levels were lowér than last year along the
Gulf Coast and over most of the Rocky Mountain and
Southern Plateau regions. Above 11,000 meters tem-
peratures were lower than last year at most levels over
the northeast and were generally higher over the rest of
the country.
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The mean temperatures for July at 1,000 meters were
somewhat above normal over most of the western half of
the country and over all but one station in the northeast
and were below normal elsewhere. At 3,000 meters
temperatures were above normal generally over the eastern
third of the country and over most of the extreme north-
central and middle-plateau regions, and were generally
below normal over other arcas at this level. Tempera-
tures at the 5,000 m. level were above normal over most
stations in the ecastern two-thirds of the country while
they were below normal at this level over all stations to the
westward.

Tho mean relative humidities for the month at the 1 ,000

, 3,000 m., and 5,000 m., levels were normal or above
over most of the country, Humidities wer ¢, however, below
normal over the Southwest, at all three levels, over
Sault Ste. Marie at the two lower levels and also below
normal over the extreme Northwest at 1,000 meters.

The altitude at which the mean monthly temperature of
0° C. for July occurred, varied from the lowest (3,900
meters) over Seattle, Wash., to the highest (5,000 meters)
over San Antonio, Tex. The level at which, on the aver-
age, freezing conditions occurred was higher than last
month over all of the United States with the exception of
Brownsville where it was slightly lower. This level was
much higher than last month over the upper Pacific coast,
being 1,500 meters higher over Medford, Oreg., and 1,200
meters higher over Seattle.

The lowest free-air temperature recorded during the
month over United States was —79.9° C. (—111.8° F.).
This temperature occurred over Brownsville, Tex., on
the morning of July 7, at an altitude of 17, 400 moters
(about 10.8 miles) above sea level. (In this connection
a temperature of —85.0° C. was reported as having
been recorded over Phoenix oun July 2, 1941, This
minimum is not well supported by surrounding stations
and has not been verified. It has not, therefore, been
accepted as official). The lowest temperature for the
month over San Juan was —81.4° C. (—114.5° F.) which
was observed at 16,400 meters (about 10.2 miles) above
sea level on the morning of July 24.

Table 3 shows the maximum free-gir wind velocities
and their directions for various scctions of the United
States during July as determined by pilot-balloon obser-
vations. The higheqt observed wind velocity for the
month was 68 m. p. s. (152 miles per hour) observed
over Evansville, Ind., on July This wind was blowing
from the southwast_at an elevation of 4,170 meters (&bout.
2.6 miles) above sea level.

The highest July wind velocity observed during the
last 5 years in the free-air layer from the surface to 2,500
meters was 43.0 m. p. s. (96 ‘miles per hour), ObbeI'VQd on
July 11, 1941, over Chevenne Wyo. (see fable 3). The
wind veloc1tv ‘of 68 m. p. s. over Evansville (reported in
table 3 and in the previous p&l agraph) on.July 2 this year
was the highest observed in the layer from 2,500 meters
to 5,000 meters while during this 5-year period a still
hlgher wind velocity, 84.0 m. p. s. (188 miles per hour),
was observed in July in the free-air above the 5,000-meter
level. This wind was observed on July 6, 1909 over
Redding, Calif., and was blowing from the west at an
elevation of 19,710 meters (ﬂbout 12.2 miles).
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TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by
airplanes and radiosondes during July 1941

Stations with elevations in meters above sea level
Albuquerque, N. Atlanta, Ga. Bismarck, N. Dak. Boise, Idaho Brownsville, Tex. Buffalo, N. Y. Charleston, 8. C.
Mex. (1,620 m.) (300m.) (505m.) (864m.) (6m.) (221'm.) (14 m.)
Altitude
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759 17.2 | 50 | 31 { 761 12,873 | 31 758 13.4 | 63 | 256 | 757 15.1 |39 | 31| 760 14,2 | 54 | 31 756 9.1}161)3L 761 12.1 72
716 13.4 | 53 | 31 { 717 9.9 | 71| 3t 714 102162135 ) 713 | 110 | 42 31 716 1.2 [ 50 | 31} 711 6.1 15831 716 9.2 70
635 5.6 62|31 635 426931 632 3.8 |5 |25 632 3.0 50|31} 635 54|48 ;311 629 0.6 15030 634 3.8 63
561 | ~2.1170 31| 561 —1.1} 46231 558 | —2.7 149 35| 558 | —4.1| 53| 31 562 —.7|48 1311 555 | —5.2 (46|20 | 5661 | —1.9| 60
404 | —8.6 | 7 31 495 | —6.7 7 1 30| 402 | —9.5 | 46 | 25| 490 |—11.1 | 51 |30 495 | —h. 8 | 45| 31 488 |—11.5 | 43 | 29 494 | —7.4 58
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248 | —42.7 |.__.{ 31 249 |—43.0 |____ [ 29| 245 |—46.6 |._._| 22 | 243 1—47.9 ;____| 28| 249 |—42.3 |____| 30| 242 [—47.6 |....1 27| 249 {—43.0 [.___
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Stations with elevations in meters above sea level
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2,500 760 17.9 | 54 | 31 750 12,6 1 50 | 16 | 7569 12.8 | 56 | 30 | 7581 10.7 70| 31 758 | 13.5 50
3,000 716 13.9 | 58 | 31 712 8.6]|55[16| 716 9.6 134 |3 | 718 8.0]68 |31 714 10.6 | 49
4,000._ 635 6.3 65] 31 630 1.4 |61 15| 633 4215130 631 2.5 60 31 632 3.7] 48
5,000.. 562 | -1.0| 72131 556 | —5.3 | 60| 14| 560 ( —1.0 | 46| 29| 558 | —2.9 [ 58 | 3L | 558 | —2.4 | 43
6,000. _ 495 1 7.2 | 7 31 480 |—11.6 | 58 | 14 | 493 | —6.8 | 43 | 28 | 491 | —B.2 | 51 | 31 4021 —9.6 | 42
7,000 . 4356 |—12.8 | 60 | 31 428 |—18.7 | 56 | 13 | 433 {—13.1 | 41 | 27 | 432 |—14.5 | 46 ) 30 | 431 {—17.2 | 423
8,000. 381 |—19.3 | 54 | 31 374 |—26.5 | 55 |13 | 379 |—20.4 | 40| 27| 376 |—21.4 [ 43 | 30| 376 |—24.8| 40
9,000_ 332 |—-26.5 | 51|31 3251—-34.1} 65| 12| 330(-27.7|30}27 ) 327 |—29.2| 50| 30 ] 327 |—32.5| 39
10,000 289 |—33.8 | 50 | 30 281 [—41.9 |__. .| 12| 287 |—35.1 |___.| 27 284 |-36.9 51|30 284 |—30.8| 38
11,000 250 f—41.4 [____] 30 242 1—-49.2 |___._| 12 248 [ —43.0 |____[ 27 245 —44.6 {1.___1 30 | 244 |—47.1 |____
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17,000 95 1-68.0 1.___| 26 —63.0{....| 23 —&8.4 |_.__
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See footnotes at end of table.
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TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained by
atrplanes and radiosondes during July 1941—Continued

o ille, : it; 3 1 (2
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962 23.4 459 24.6 | 75| 22 960 23,7176 | 31 057 18.4 1 67 | 31 8958 25.4 1 72 | 31 20 962 23.7 83
908 20.4 905 21.8 |74 | 22 07 21.3 | 75| 31 903 22.3 | 41 | 31 905 24.5 { 65 ( 31 20 007 20.9 78
857 17.6 855 18.3 {76 | 22 856 18.5 [ 74 ) 31 852 20.5 | 34 | 31 855 21.2 { 48 | 31 2 866 18.0 75
808 14.8 806 15.2 | 7 22 807 15.8 | 72 | 31 804 17.3 1 30 | 31 807 17.9 | 67 | 31 20 807 14.8 73
762 12,2 760 12.0 ] 69 | 22 760 13.1 (67| 31 757 141126 | 31 760 14.2 1 66 | 31 20 761 11.9 71
717 9.8 715 9.3 |64 |22 716 10.2 | 63 | 31 713 10.8 [ 24 | 31 717 0.7 | 67 31 20 716 9.2 68
636 4.4 634 3.9 |58 |21] 634 3.7 64|31 632 4,21 22|31 635 4.31 5931 20| 635 3.5| 63
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380 |~21.0 370 (—20.9 —20.2 |43 | 30 15| 379 [-21.7 55
331 |-28.2 330 |—28.2 —27.4 | 41129 15 329 1—-29.3
287 |—36.9 287 |—35.7 —34.8 139 | 29 14 286 [—-37.1
248 |—43.6 248 |—~43.5 —42.6 |____| 28 13 | 247 |—45.8
214 {—51.2 213 |—-51.2 —49.7 (.. 28 11 212 {545
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132 |—68.0 132 1—66. 2 —65.7 |---.| 28
112 {—69.1 112 (—66.7 —67.0 |- 26
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Stations with elevations in meters above sea level
Phoenix, Ariz. Portland, Maine St. Louis, Mo, 8t. Paul, Minn, San Diego, Calif.l San Antonio, Tex. 8. 8. Marie, Mich.
(339 m.) (19 m.) (171 m.) (225 m.) (19 m. (174 m.) (221 m.)
Altitlélde - - ;
meters L2 LA O s |a yole :
(m.s.l.) 'gg g 2 'gg g (= 'gz g (=2 'g-g 2 1515, "5’ S (o 2 2 %,;_",’ g |2
S.E 2 SBT3 2 w?a‘sé 2 R 2 o:’g.g = a:;':"s.s = < BT S 2 oh
52| g | £ (28|88 2 | € |¢E|g%! g | £ 25|58l 2| § |25|e% £ | £ |2EisE| £ | § |=E|sR B | B |23
<2 8 g |sEE8| 8 g |cE|&E) d g =E|18%| 8 g |s=l€8| 3 g |=sxlEE| 8 g |cslee] & g s
5 2 =858 2 =B85 7 Sgg5 & <Bl'ge| 2 =8|gsl Z =Hg%| Z =8
B%| ¢ | & |£TiE%| 2 | 8 \ZRBF 4| § |SFE% Z | B (STEE % | E |SVIEs| g | § \2T\Ba £ | 8 |3
Z Y B [Z &~ Bk |z R = & | A & R |z - IS P A [ B R 2 [ ==
Surface 31| 970 | 29.1 | 44| 31 {1,011 15.9 1 91 | 31 9951 24.0 | 70| 31| 987 | 21.2 |79} 30 (1,010 19.1 995 | 25.4 | 83 | 31 | 988 15.2
500_..__ 31 953 33.6 | 35 ¢ 31 957 18.8 | 7 31 958 24.3 | 66 | 31 956 22.3 | 7 30 956 20.0 960 25.5 | 80 | 31 956 18,2
1,000, 31{ 902 | 31.9[33]31 902 | 16.4 | 70 [ 31| 905 | 21.7 (68 |3L{ 903 ] 20.7 ;61 30| 92| 23.0 906 { 241 (7331 902 17.0
1,500. 31 852 28.4 3431 851 13.4 70 | 31 854 18.3 173 | 31 8562 17.8 1 63 | 30 851 22.5 856 21.4 | 7131 850 14.1
2,000. 31| 85 24.3 37|31 802 ) 10.5 )68 | 31| 805 15.2 ) 74 | 31 804 14.6 163 30| BO3 | 20.5 308 18.4 | 66 | 31| 801 11.0
2,500. 31 760 | 20.0 |40 (31| 755| 7.7 64|31 759 | 11.9 71|81 767 | 11.65162{30| 757 | 17.2 61| 15.5 [ 59 [31( 754 8.1
3,000 31 717 15.6 | 45 | 31 710 5.1160 | 31 716 9.164(31 713 8.3 160 (30 714 13.8 718 12.8 | 52 | 31 710 5.2
4,000 31 637 7.8 (50311 628 0 58 | 31 633 3.3 157131 631 2.5 |55)30¢ 633 6.3 636 6.3 [ 51 { 31 628 0
5,000 31 563 5152131 554 [ —=5.2 [ 50 | 21 559 | —2.4 |53 | 31 857 | —2.9 | 51 | 30 560 -2 563 .1]583]31 553 | —6.0
6,000 31 497 | —6.5 | 52 | 31 487 (—-11.3 | 45| 30 492 | —8.7 {49 30 490 | —9.2 | 47 1 30 493 | —6.6 496 | —6.1 | 50 } 30 486 (—12.4
7,000 31 437 |—12.8 | 46 | 31 | 427 [—17.7{ 44 | 20| 432 |—15.0] 45130 | 430 |—16.0} 42 | 30 | 43¢ [~13.0 436 |—12.2 146 | 29 | 426 (~19.1
8,000 30| 382 |—19.6 {42 ({30 373 [—24.6 (43 | 20| 378 (—22.1 | 43 { 30| 376 (—23.1 40 26| 379 |—20.6 382 |—18.6 371 |~—-26.2
9,000 20| 333 {—-26.8 p 5 3 6 .2 333 |—25.4 322 (—33.7
10,000 29 290 {(—34.1 .3 290 [—32.7 279 (—40.8
11,000 28 251 |—41.2 .7 251 | —40.2 241 (—46.9
12,000, 28 | 216 [—48.1 .3 216 [ —47.6 207 |~—51.3
13,000, 28 185 |—54.9 .3 .0 177 {—54.1
14,000_. 26 158 |—61. 1 —G0. 1 52, 1 151 |~56.8 |____
15,000 26 134 |—66.56 —64.5 3 120 (—57.9 (..
16,000_. 26 114 (—70.0 —67.6 109 1-57.5 |._-.
17,000__ 25 96 |—68.7 —67.6 93 |—56.2 |-
18,000, 22 8l |—-65.8 —65.9 79 1545 {.___
19,000_ 17 689 |—62.7 —63.8 67 |-52.9 |..__
20,000, 6 58 |—89.7 |ooo|eoe|ocmoa oo jooo | 1B BB [=B7.5 .| T} 89 [—840 |.___ | |ocoiio|oooaaa - -
21,000 Y (PRI SUSUPI PN SRUPIOR SUPUPNS SUPIPIN SSPURE N ; B S| B 7N 20 SN NP JUNDUUNY PUPURRPUN SO PN PN SR, o

See footnotes at end of table.
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TABLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidilies in percent, oblained by
airplanes and radiosondes during July 1941—Continued

Stations with elevations in meters above sea level

Seattle, Wash., 1 Spokane, Wash. ‘Washington, D. C. Seattle, Wash,, 1 Spokane, Wash. Washington, D. C.
(27 m. (598 m.) (5 m.) (27 m. (598 m.) (5 m.)
Altitude (meters) 2 5ol 5 la B " 5l N .
m. s. 1. Sm g & |°u g 1z |em § | £, || Attitude (meters) | g |&,/%8 g |z |o% g =,
3.8 £ | Pes 2 |cklss 2 |2 m.s. L S8 3 .22 2 |,.Blss 2 l.B
58 g | & (=E|s8 & | E |uE|5F & g |&E d| g £ |=E(vE] e E =258 = £ (22
£zl 8 g Sgice| 2 2 ZElEe| 3 g |oE gzl 51 & [sg§&z| 3 g 258y 4 Z |98
EZ| % g |=T1Bg 2 = 2 g gl & = = g I g |27|EZ @ g |2 5 gz g |3
5™ 2 g = 2% & T e (B B I ! =g 8 T (2% 2 T |z (37 & g |3
4 [ [ =T S A e ||z [ IS Z P~ S - P A = o (2 A |G
30 1,013 | 19.5 |68 | 31| 944 | 21.4 | 52 )30 (1,013 | 22.8| 83 322 |—35.2 | 52 | 27 | 324 |—34.0 | 42| 22| 330 |—28.7
30| 959 | 188 |64 | | .| _____ .| 30| 959 | 2271 s0 279 (—42.3 |._..| 27| 28 .81 .| 22 286 [—36.4
30 | 905 16.4 |66 |31 | 902°| 23.9 |42 |30 906 | 20.7 | 77 240 |—49.3 .| 25 22 | 247 |—44.7
30| 853 13.6 |67 31! 851 | 20.4 |40 29| 855 | 181 | 78 206 |—54.4 |.__.| 23 22| 212 |-51.5
30| 804 | 10.9 63|31 ] 803 | 16.1 142 )28) 806 152} 73 176 |—55.2 1._..| 20 182 {—57.0
30| 7567 826l 31| 7561 11.7 |46 |28 789 | 124 | T 151 {—55.8 |. .| 18 154 |—60.1
30 712| 555731 712| 7.5|49 28| 715) 9.7 67 130 |—56.0 {._._| 17 132 {—62.
30| 620 —.5[43|31| 630 515212 | 634! 3.8 7 12 |=56.1 |..._| 17 112 |—61.
30| 554} ~6.9 43130 A6 | ~59(50 {251 560( 18| 60 96 (—56.1 | ..t 15 Q5 [—61.
30 | 487 |—13.3 |46 | 30 | 488 |—12.8 | 45 | 24| 493 | —7.7 | 54 81 |—55.7 14 80 |—59.
30 | 426 [—20.4 [ 51 | 29 | 428 |—19.5 (43 [ 24| 433 |—14.2 | 50 60 (—55.4 T 68 |—57.
30 | 372 |-27.0 |53 |25 | 373 |—26.6 |42 |25 | 379 [—2L4 | 49 58 |~55.6 || oo | SRR D I

Stations with elevations in meters above sea level

Anchorage, Alaska | Atlantic Station No. 13, Atlantic StationNo.2¢f Coco Solo, C. Z.12 Fairhanks, Alaska Junean, Alaska Ketchikan, Alaska
(42m. ($ m. (31m.) (15 m.) (156 m.) @9 m (26 m.)
,(Alti;:udg '
Teters & I T - R RN I R R T - R
m.s.l. 1oz g 12 [og g |2 2z g |3 1%z g |5 32 g |8 B2 g 13 Sz g |2
B2 S |omlBE 5 1um|T8 Z 238 2 |o2TE 2 |u»BE Z |.»|€8 2 o
8¢ 2 | § |2E(28 g | £ (2388 2z | § 2E|s% g | E (2ElgE & | B |nElEE 2| £ (2E(2® g | g (=%
2zl 5 g IzEl&sl 2 g |=%i8zl g £ |=ElEel 8 g |z=lael 3 g (SE&=| 8 g |=El32l 3 g2 |a=
gg % g 28128 % 3 |=8|8%| =% g |2°8E| % g |=8|gg 3 g ,‘EEE@'- Z g |2A|EZ % = |28
S g g T |B”" & g |z (8% & 2 | (27 & g | 137 & T < o g 2 |2 |27 & g =
< ~ [ - 4 A =R |2z 9 Eo= (2 ~ = & [z & S = 4 [ B olE |2 A~ B
Surface L[ 69 | 3011, .0 .8 91131 .0 31 11,012} 14.2 | 80 31 1,015 16.3 | 72
500, .. 7169 | 30 .2 . 5 81131 .3 31 958 | 11.R | 82 | 31 959 | 13.2 | W
1,000 L1 7230 .5 8.2 81 | 3t .3 30 ] 903 8.4 187131 904 9.8 82
1,500 A TR .9 .0 T3 .6 30 | 850 511921317 851 7.21 81
2,000 184130 .7 .2 67 | 31 .1 2| TYY 2.3192)31 800 47 75
2,500 LT85 30 .0 .7 47 | 31 .4 281 750 LT 8330 752 2.5 | 67
3,000 L2 82y 26 . 2 .S 40 | 31 3.6 26 7051 ~1.7 7630, 707 .31 63
4,000 L5 1 771 25 27 .0 56 | 31 .6 20| 6211 —7.0 (6420 624 5.1 58
5,000, .6 | 71 | 26 2.7 29| 58 || P =3 | .7 181 545 (—13.1 |60 | 28| $48 :1—-11.27 54
6,000 .9 | 67| 25 .3 8.7 .13l .7 17 | 477 [—19.8 | 57 | 26 A
7,000 L1165 | 22 .4 .0 .| 30 5 14 | 416 {—26.9 1 53 | 26
8,000 .2 | 61 | 22 .3 .9 .- 30 14| 361 |—34.8| 52|25
9,000 L0 |o..-] 20 .3 4 —e--| 30 121 312 |—41.1 |__._| 24
10,000. 7.7 (... | 20 5. 8 30 12 ) 270 |—47. 2
11,000 L0 o] 20 3.8 . 8 30 10| 232 [—-50.9
12,000 5.3 [_._-] 20 5 3. 4 29 10} 199 | —48.4
13,000 5] 20 3. 6 )] 29 10| 171 |—46.1
14,000.. 4.3 (.| 20 53. 0 .9 29 10
15,000___ 4.5 22| 20 5.7 4 29 10
16,000 .. —44.3 (.| 20 36 8 2.7 28 8
T.000_ . —44.4 12200110 .3 .90 27 8
18,000 .. —44.5 |__._1 1Y . 3 .9 26 b
19, 000-.. =446 |__| 17 9.6 Y 22 .
20,000 A P .0 16 [
21,000___ =447 |l - 7 ——
22, —44.9 [ o A U NN I M

Sce footnotes at end of table.
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TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, oblained by
airplanes and radiosondes during July 1941—Continued

Stations with elevations in meters above sea level—

Nome, Alaska Pear]l Harbor, T. H. S8t. Thomas, V 1. San Juan, P. R.
(14 m. (T m)t (8m.)i2 (15 m.)
Altitude (meters) m. s. 1. s B s B s ' . s
4 R s |2 82 NP g |3
=g 5 o B 5 bl 8 3 |z 8 5 »
o.2 = o=|C2 = o=|S3 et o108 =4 e
28l 2 | & |BE|x8l g | E |=2|8| 2| § [=E|gE|l g | E |BE
S2 B 5 |=glee| 8 g |cglee| 2 g |cE &zl 3 g =g
B% 2 | g |[=7I8% 21 £ |=T\8%| £, § |[=|H® B | g |2
= & [ T < > & @ T = & @
zla | 2e lzl&| & Bglz|&] & |Bl2glA | & |
10.8 (82 |31 | 1016 | 24.2 |76 |31 | 1018 | 27.5 |74 | 31 | 1016 | 25.4 | 89
8.4 1 82|31 960 | 20.6 | 80 | 31 953 | 23.3191 (31| 962 | 23.7| 87
6.5 |79 )31 906 17.4 ) 84 [ 31 908 20.1 | 81131 908 20.6 84
4.1)76 | 31 854 15.0 | 77 § 31 838 16.8 1 76 | 31 858 17.6 80
16|76 131 805 14.2 { 54 | 31 | 809 14.8 | 68 | 31 | 808 14.9 71
—.8| 74 |31 758 12.4 | 38 | 31 763 12,7 | 61 | 31 761 12.4 61
=32 |67 |31 714 10.0 | 33 | 31 719 9.8 | 57 | 31| 718 9.5 55
—8.9 [ 58 ) 31| 632 4.3 |25 |31] 637 4.7 7] 31 636 4.4 | 49
-15.1 1 52 | 31 55% 10020 __.l...._ cemaco[-o-] 31} 562 —. 9| 44
—21.9 | 50 | 29 492 | —5.2 | & 495 | —6.8 40
—28.9 (49 {29 | 432 (—1L6 435 (—13.7 | 38
—36.2 | 48 | 16 8, 381 |{—20.0 ( 37
—42.9 | .__.}1 15 331 |—27.5] 36
—47.3 |..._| 14 288 |—35.4 | 35
—48.8 1____| 14 249 |—43.7 |._..
—45.9 13 214 {—51.7 |____
—44.2 12 182 |—59.
—44.1 |___._| 11 155 |—65.6
—-44.0 __._] 7 131 [—69.2
—43.9 |.._.| 7 11 |~=7L7 |..--
~43.9 {__..t & 94 |—72.3 ...
B 2% - I PR RS SRS 70 (—60.6 ...
~43.8 | ___|..__ 67 {—66.2 |__._
—48.7 |- |_- 57 [—63.0 |___.
—43.4 |____].__ 48 |—60.8 |_.--
....... R (R, JREPR E—, 41 |—58.8 [.._.
LATE REPORT FOR JUNE 1941
SanJuan, P, R. (15 m.) San Juan, P. R. (15 m.) San Juan, P. R. (15 m.) San Juan, P. R. (15m.)
50 2 | = 2 |2 T 2 |3 S g =
g 5 |2 sg g |2 o 5 |=5, g g
Altitude (meters) |, 3| 2 '23‘ Altitude (meters) |, S| 5 | cl| Alitude (meters) |2} 3 | o2 Altitude (meters) | S| = g
m.s. 1. SE| § 5 ) m. 8. L. T £ 5 B35 m.s. L. 2E| & 5 |Ze m. 8. 1. 9| K 5 lbg
2% g 2 |23 22| 8 g |23 22| B 2 |58 2| 8 g 2%
E5| 2 | & |3° E3 4 | § |Z2F Byl 2 | £ |3 Byl & | £ |28
= @ [ o (53 z 3 = T @ [ ] o
ze| & | & (= ZE & | & | Z3 & | B |M zel & | 8 &
29 11,016 | 25.5| 87 281 717 1031 5349000, .. ... 18 131 |—73.6 |....
29 961 23.6 28 636 4.2 50 26 18 110 |—=75.1 {__.-
20 908 20.8 86 28 562 ~1.8 50 25 17 93 |—74.5 |_.__
20 | 857 17.9 | 82 28 | 445 | -7.8) 49 23 13 78 |—69.8 |..._
29| 808 153 | 7 28 | 434 |-14.2) 47 20 8 66 [—64.7 |._.-
29 | 762 13.1 58 27 380 [—21.3 | 46 18
1 U. 8. Navy. N.J., wherc they are taken near 5a.m,; E. 8. T.; at Norfulk Va., where they ave taken at
? Airplane observanons about 6 a. m.; and at Pearl Harbor, T. H at’7a.
7 Observations made on Coast Guard vessels in or near the 5° square: Lat. 35°00' N. to None of the means included in this table are hased on less than 15 surface or 5 standard
40°00’ N.; long. 55°00’ W, to 60°00 W. level vbservations.
+ Observations made on Coast Guard vessels in or near the 5° square: Lat, 35°00’ N. to Number of observations refers to pressure only as temperature and humidity data are

40°00’ N.; long. 45°00’ W. to 50°00° W, missing for some observations at certain levels; also, the humidity data are not used in
NOTE.—All observations taken at 12:30 8. m. 75th meridian time, except at Lakeburst,  daily observations when the termperature is below —40.0° C.
TaABLE 2.— Free-air resullant winds based on pilot balloon observations made near 5 p. m. (75th meridian time) during July 1941. Directions
given in degrees from North (N=360°, E=90°, S=180°, W=270°)—uvelocities in melers per second
Abilene, | Albuquer- | Atlanta, Billings, | Bismarck, : Browns- Buffaslo, | Burlington,{ Charleston, : Cincinnati,| Denver,
Tex. ' |que,N.Mex.| ~ Gs. Mont." | N. Dak.” [Boise;1dshol oy mex | "N X 8. C. | Oaeo 0 onio Colo.
(537m.) | (1,630m.) | (209m.) | (1,095m.) | (512m.) - (7 m.) @0om) | (32m) a8 m.) - (152m.) | (1,627 m.)
Altitude % o ) o
(meters) 8 g g g g (€ g g g9 g ; g g 8
m.s.l |S|lg Ela Sl g = E= S a Sl a S 4. Sl g = S|l a S| g S| a
R A A R E R R T R A A R AR R AR AR O
BlE|giB8|1T 218 |lCigl8|@t8[8[2 |2 13i%/ 888183 E PR IRRE Qlec w1 |C|81a|e
§ a1 &1 g § Slgls|cigiciec|Elele|2| |82 218182 8 § S D 2 g2 g2l | &8 g =1
ZIE|ZI2|E 2|8 E|s|2leiziB|le|s|8le|3|218|3|8la|csiB8|alR|8i2 |88 |=s(8|lE|s|B8|&|3
clalz ol | |o|Aal=lolalr(olA|s (oAl |o|RIF|D|IAIF[C|A|BICIA|»|CIR|IFIC|AR|=[C|A|F
31| 134| 1.7{ 31| 2277 1.3| 30| 196( 2.0 1. 4| 31| 316} 4.3| 31| 145| 6.1 31| 265} 3.2| 31] 208| 1.3| 31} 174] 2.5( 31| 316{ 0.9| 30} 246] 0.7 5
R R P N 30| 217| 2.8 et )L 1 81) 149 7.2| 31| 260| 3.5| 31| 205| 2.6| 31] 181f 5.7| 31| 343| 1.1| 30| 249| 1.8 -
31f 1471 3.2 30| 234t 8 3 .9| 31§ 315| 3.9 30| 160] 6.2| 20! 263| 4.0] 30| 238; 2.7| 30| 201| 5.4| 31| 287| 2.4/ 30| 253| 2.6 -
31! 153| 2.3 29| 238| 2.9 1.7| 31} 318| 3.0 29| 167| 5 1| 29{ 261| 4. 4| 30| 270| 4.2{ 27| 211| 4.7} 30| 274] 4.0! 29 261} 3.0} _._\____i.__.
31| 152{ 1.1 27| 260| 2.2 ¢ 3.2| 31| 2771 1.5| 24| 168| 4.2| 26| 276| 5,21 26| 275| 4.8| 26( 213 3.3| 29| 274| 4.6| 29| 278| 3.8| 31} 43] 2.6
30| 2271 .7 24| 265| 2.1; - 4.0! 31| 249 2, 8| 23] 161| 3.2| 25| 278] 5.7| 25{ 283( 5.7| 24| 230| 3.3| 28] 285| 5.8| 28| 280| 4.0{ 31| 42| 2.4
201 244| .9 23| 274! 2.3 5.7; 31| 243 4.0 21| 161| 3.3} 24| 279( 7.1| 20| 274] 6.4| 23] 235 3.0| 26| 204( 6.1} 27| 204} 4.6 31| 19| 2.1
27| 309( 2.2 19| 268) 2.2 7.9| 81| 247| 6.8| 17| 156| 3.2| 17} 300| 8.8| 16| 285| 7.1| 22| 220{ 3.1 25| 205( 7.9| 23; 284| 5.5( 30| 323} 3.1
24| 309] 2.5 15 204| 3.1 51 9.0| 29 241| 8.4 16| 166] 2.9| 13] 205( 8.9\ __|....j.---| 16] 255| 1.0} 21} 201|10.0| 21| 288| 7.3| 25| 304 4.0
22| 342} 2.2 14f 306| 2.8 11, 2( 29( 243( 8.8 16 167 2.2| 12 304} 9.2 G4 .71 20! 286111, 91 19 291} 8.6/ 19} 285! 5.3
17} 3251 .9 11} 190| .6 13.9} 18| 261(11.0] 12; 114| L6 _|.._.].._. ....| 15] 287|15.4} 13} 280| 9.8| 13; 294} 3.6
16{ 354 3.3 - . DY * N I VR PR P SRS RN RPN PO cmafeea] e e e ea] oo oo 111 256] 5.0
13| 3| 4.6 - 10.3)... PRI PR, _--.} 11} 2868} 7.6
11f 339 6.7 - PR S RGNS R S SOV RN JRVUY RPN SORPRNG SN SRS U PR IR R U FEI MY
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TABLE 2.—Free-air.resultant winds based on pilot balloon observations made near & p. m. (V4th meridian time) during July 1941. Directions
given in degreea from North (N=3860°, F=290°8=180°, W=270°) —velocities in meters per second—Continued

E]1 Paso, : Grand Junc-| Greensboro, Havre Jackson- | Las Vegas, |Little Rock,| Medford A Minneapo- . Nashville
Tex. " | Elgi Nev. [Giop Colo. | N.C. | Mont. | ville, Fla. |~ Nev. ”|” ark | " Oreg. ' ML IS bis. Minn. Al )| Tenn.”
(1,196 m.) ’ . (1,413 m.) (271 m.) (767 m.) (14m.) (570 m.) (79 m.) 410 m.) . (265 m.) . . (184 m.)
Altitude =] @ %] %] 7] 0n 2} W %] © w o E
(meters) | 8 g g S g £ 8 8 B £ g g 8
mel 12l al |58 1w Sl 8w 3|8 |38 al38lnl2/8|031815|8E1|3(8]x|5 8188 niE|8in
g':.;:2:::::':.:.t_';:;_—;.*:;»_':-.*:,l:'.:.:z's:E:ﬁt::é:rzg;:g::g::
3§89,§838ngSgESgS83883883883@83‘5%83889,88
BlE|BIB|E|IQR|B|lE|S|8|lE |2 |28 |2 i8|LlZ 818 |3 |2|E |2 |88 2|2 |E|3 (2B |2|flE|=|8|2|3
OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>
2.5| 31| 325| 1.9| 31] 205| 1.5| 31| 255| 1.9| 30| 150| 2.8| 31| 149 1.9 30| 185| 0.7| 31} 206/ 1. 5| 30| 136 3.0| 31| 209| 0.6| 31| 201 2. 1| 30| 229! 0.9
T S s1) 209] 2.6 __{..__| 30| 189| 8.7|._.|._._|-...1 30| 239| .7| 31| 306] 2.1| 30| 149| 4.7| 31| 205| 1.1| 31| 218] 4. 4| 30| 201| 1.4
TTTTITTTEETTTI T 31l 219 3080310 271| 2. 4| 30| 209| 4.7| 31| 163| 2.7} 28| 261) 1.6] 31| 311] 1.8{ 30( 158| 3.8] 31| 234; 1.5{ 20| 248! 3.0| 30| 247| 1.6
TTTTI31| 3251 208| 20] 245| 3. 2| 31| 265| 2.0/ 28| 216] 4.9| 31| 187| 2.7| 28} 275] 2.2| 31| 290| 1.3| 28| 154| 1.8 28| 244| 2.6| 27| 269| 1.6| 30 271| 1.
2.8| 31| 319| 2.9) 25| 260| 4.2] 31| 277| 2.3| 27| 220! 4.5| 30| 196] 3.7| 27} 275 2.5| 30| 236| 1.8| 28] 139| 1.5| 25| 264 3.2| 23| 310| 1.7| 20} 280| 2.3
3.1| 31! 207| 2.71 24! 271! 5.0| 28| 270} 3.7| 25| 228| 4.8 30| 204| 4. 2| 26| 288| 2.4{ 30| 213| 3.4| 27| 176| 1.0| 19] 286| 4.7| 23| 324| 2. 4| 27} 285| 2.8
3.5| 31] 266| 2.7} 21| 271] 4.8| 25| 272 5.0| 23| 234| 4.9 30] 212| 4.6| 25| 305| 3.1| 30| 213] 4. 4| 27| 170{ 1.0| 17| 207, 5.6| 19 311| 3.7/ 25| 204 2.6
4.31 30! 257| 3.1 19| 283] 5.6! 19] 272( 5.8| 17} 213| 4.0| 29| 223| 5.4 25| 321) 4.0| 30| 223| 4.8] 23| 180| 1.7} 11| 300 4.6 18( 282 3.0| 17| 295/ 4.3
6.5 30| 252| 3.4 16| 250 4.5] 16] 276| 7.6 15| 221| 2.4| 27| 224| 4.8] 21| 306| 4.1{ 20| 236! 6.1} 18| 163{ 1.6{_ __{ ___|..._( 14| 274 3.7] 12| 274y 3.3
7.6) 24| 252} 2.9! 14| 285| 6.4|___|____|..__| 13| 221| 2.1| 26| 233| 5.4| 19 202| 3.6 27| 241! 7.5{ 17| 164| 1.4 JRUURY SV SRS JVIPRY NP SR
9.2! 15| 244| 4.2 JEE I _.-| 22| 256| 6.6] 12; 250| 4.9] 24| 238|10.0{ 11 2.9
12,4 o f ... JEEIEN (RO | 22 25ty 2f -] 21} 244[12.3] 12 5.5
16.4 JENN I --| 20f 252{16.2|.._ _| 17] 245(12.0f 10 0.6
18.6 JESSROE PRI _.| 18| 250(17.8f.._ _| 13] 25912.9}. .. -
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New York, | Oskland, | Oklahoma | Omaba, | Phoenir, | Rapid | St.Louis, | San An- |San Diego,| S3frot® | Seattle | Spukame, | Washing:
N.Y. Calif. City, Okla. Nebr. Ariz, City, S. Dak. 0. tonio, Tex. “alif. Mich. ‘Wash vash. ton, D. C.
(15 m.) (8 m.) (402 m.) (306 m.) (338 m.) (982 m.) (181 m.) (180 m.) (15m.) (230 m.) (14 m.) (603 m.) (24 m,)
Altitude
(meters) |4 8 a a a ] 8 a A a 4 a
m. s. L. 2 2 2 2 = i £ 2 2 2 2 .2
ZlelnlEle2lml|Ble]lanlB8l B8l ul3| 8 niBl8 »|B|lEinl3|E8|n|B|EBlnlSl8|x Bin|BlE |
lE|E|2|E€ |5 |E|IE(SIBIE 5 I12|5S(2 ElE|2|BlE |2 |El21% Sl |e|lE =288 2 |E|lE =
g§83883§85§8°$83288388$§8§§88383§8 §8§8_§
Zla|lgl2lE|23l8|la8|2l8lEl7|28i3|2|l 8388 |3 8|8 |38 |=|RIA i |(2A|3 R ECEE-AE-]
OQ.’>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ>OQ> Bl ORI >
Surface.__.. 30| 177| 3.0| 31| 283| 4.9 31| 174| 2.2| 31| 143| 1.5{ 31| 260 1.4 30| 16] 2.0| 31| 351f 0.7| 31| 122/ 3.1| 30) 203| 4.6 28| 285; 3.1| 31| 298| 2.2( 31} 217| L.7
500, ___. 30| 229| 3.7| 31| 260| 3.5| 31| 170| 2.6| 31| 138| 2.0| 81} 270| 1. 5|.._|....|-..-| 31| 340| 1.3| 31} 127| 4.0| 30} 302| 2.6 28 2011 4.7) 31| 309| 1.4 __|---_|----
1,000. 20 261| 4.8| 30| 220 3.0| 31| 173 2.7| 31| 167| 1.2| 31} 273| 2.1| 30| 21| 2.0| 30| 303} 1.5| 31| 144| 3.6| 28| 271| 1,3} 28; 202! 4.7 30| 295| 1.4| 31§ 222| 1.8
1,500_ .. 27| 277| 5.0| 29| 196| 2.9| 31| 190] 2.5| 31| 220| .8| 31} 244| 2.2} 30| 32| 1.0| 30| 292| 2.0| 31j 138| 3.3| 28| 250/ 1.6| 28| 294 4.5 30( 285| 1.6| 31} 227| 1.9
2,000_ . 21| 281] 5.8| 20| 192| 3. 2| 30| 214! 1.4] 31] 297| 2.5| 30| 248| 2.5] 30| 302| .6| 28| 290] 3.5| 30| 145! 2.4| 27} 250} 1.7 28| 204 4.9 28| 247| 1.4| 31| 227| 2.6
2,500 __ 14| 292| 5.6| 29| 184 3.4 30| 263] 1.2{ 29! 204{ 5.6| 30| 238 2.2 30| 274 2.7| 28| 287| 4.9( 26| 172| 2.0| 27| 218| 3.2| 25| 304| 5.3 27) 2251 2.2f 31| 224 3.4
3,000_ . 12| 204| 5.0! 29[ 177] 3.2| 28| 310! 1.7} 20| 297| 6.8| 30| 246 2.2| 27| 279] 5.2| 24| 294] 6.6| 20f 179| 1.5| 27| 219} 3.7 21| 314{ 7.4| 27] 223| 2.8( 31| 230 4.2
4,000 __ 12| 307] 6. 7] 29{ 192| 3.5| 25| 315| 2.9| 26{ 301| 8.6| 30| 239| 2.7| 27| 279 7.0| 22| 286| 7.1] 15| 288; 1.3| 25| 203} 4.5 18 317 8.4| 26} 227| 4.5| 28| 248| 7.2
5,000.._ 20! 204 3.5| 23| 303| 2.9| 23] 05| 8.2| 27{ 240| 1.6| 24| 285] 7.9| 19| 297 7.1| 13| 250 .7| 22| 200} 5.4/ 16| 319110.6| 24} 234| 5.5| 26 252 9.0
6,000 __ 20| 2171 3.6| 22| 207| 3.5| 21| 305| 9.3| 27| 254| 2.8| 20| 282 8.0| 16] 203| 9.1] 10| 274] 1.8| 14| 204 2.7} 11| 319/10.9| 221 239} 6.9/ 24} 253(10. 1
8,000_._ "] 29| 224| 6.3] 18] 239| 2.9| 19| 208| 8.7| 23] 265| 4.3| 15| 264 8.6| 12{ 202(10.4|__ | - _|----{oec|--oc]oooofoo{e---l----| 14| 260] 6.9 21} 241 12.2
10,000 _ 29| 228(10.1} 10[ 269| 3. 4| 13| 289(10.0| 22| 275| 9.6 11| 278| 8.5|... R R S I oao| 17| 243(14. 4
12,000 . 27) 239|112, 4. ||| aoao|oooa| 21 2611808 || |--- PR PR ._--| 13| 233|11.3
14,000. - 201 255{12.0 oo--| 15§ 264]15.1 R P R D JRURRORN FEPRY PR PR
16,000. ... cecfeea|aaac] 15| 233] 8.0 _.--| 10; 242(10.6 SRR DRVORS FEURUN [SUOR (RO JRN [SUPRPR RPU SRR PRI DU (RPRUGRS FRPSN PR UOUOH JUPu IPIN ol P
TABLE 3.—Magzimum free-air wind velocities (m. p. 8.), for different sections of the United States based on pilol-balloon observations during
July 1941
Surface to 2,500 meters (m. s. L.) Between 2,500 and 5,000 meters (m. s. L.) Above 5,000 meters (m. 8. 1)
s Gl 2 Cl 2 E
Section S . o= Ean . o S B . o
8% | Diree- | = Station £% | Direer | 5o Station 5% | Dlree- | 5 Station
== 28 - == ZH 3 == S8 o
s = 2 8 = ] @ = g
= < a b < a = < A
Northeast!_______. 30.2 28 | Philadelphia, Pa. 38.1 3 | Caribou, Maine..... 56.0 21 | Boston, Mass.
East-Central 2_ 27.9 30 | Cincinnati, Ohio. 29.8 9 | Chattanooga, Tenn_{| 40.8 15 | Louisville, Ky.
Southeast 3... . 21.2 4 | Spartanburg, 8. C...{| 18.0 4 | Spartanburg, 8. C...|| 30.1 17 | Atlanta, Ga.
North-Central ¢____] 27.5 20 | Huron, 8. Dak____._ 35.2. 26 | Bismarck, N. Dak_.]| 5.4 17 | Fargo, N. Dak,
Central §_._.___ 20.3 20 | North Platte, Nebr.|| 68.0 2 | Evansville, Ind 43.6 14 | Chicago, Ill.
South-Central é_.__{ 28.5 27 | Big Spring, Tex__.._ 18.4 E..... 4,110 | 11 | Big Spring, Tex. 28.4 18 | Waco, Tex.
Northwest 7_._.____{ 26.6 21 | Ellensburg, Wash___|| 35.0 | W8W __.| 3,380 | 22 | Great Falls, Mont. || 40.6 -8 { Portland, Oreg.
West-Central 3...__| 43.0 11 | Cheyenne, Wyo.__.._ 284 8. 4,700 | 6} Ely, Nev 48.8 31 | Winpemueca, Nev.
Southwest *._...._. 21.4 13 A%\Yb uMqu erque, || 25.5 | ESE....| 3,0 15 | Tueson, Ariz__...... 4.4 4 | Las Vegas, Nev.
. Mex.

 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania, and northern Ohio.
t Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern

Tennessee, and North Carolina.

3 South Carolina, Georgia, Florida, and Alahama.
4+ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.
s Indiana, Illinois, Iowa, Nebraska, Kansas, and Missouri.

¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except extreme west Texas),
and western Tennessee.

7 Montana, Idaho, Washington, and Oregon.

s Wyoming, Colorado, Utah, Northern Nevada, and northern California.

9 Southern California, southern Nevada, Arizona, New Mexico, and extreme west

Texas.



