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SUPPLEMENTS TO THE MONTHLY WEATHER REVIEW.

"During the summer of 1913 the issue of the system of publications of the Department of Agriculture was changed
and simplified so as to eliminate numerous independent series of Bureau bulletins. In accordance with this plan,
among other changes, the series of quarto bulletins—lettered from A to Z—and the octavo bulletins—numbered
from 1 to 44—formerly issued by the U. S. Weather Bureau have come to their close.

Contributions to meteorology such as would have formed bulletins are authorized to appear hereafter as Supple-
ments of the MoNnTELY WEATHER REVIEW., (Memorandum from the office of the Assistant Secretary, May 18, 1914.)

These Supplements comprise those more voluminous studies which appear to form permanent contributions to
the science of meteorology and of weather forecasting, as well as important communications relating to the other-
activities of the U. S. Weather Bureau. They appear at irregular intervals as occasion may demand and contain
approximately 100 pages of text, charts, and other illustrations. Copies may be procured at the prices 1ndlcated
below by addressing the Superintendent of Documents, Government Printing Office, Washington, D. C.
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AN AEROLOGICAL SURVEY OF THE UNITED STATES.

PART 1.

RESULTS OF OBSERVATIONS BY MEANS OF KITES.

By WiLurs RaYy GrREGG, Meteorologist.

INTRODUCTION.

This “survey’” will probably never be brought to &
point where ““Finis” can be written. It will always be
possible to add to our knowledge of this, as of any other
subject, although undoubtedly an increasing amount of
data and the introduction of new and improved methods
of observing will eventually make possible a fairly close
approach to an accurate final conception of the charac-
teristics of the free air. It might be contended that it
would be better to delay publication until this state is
more nearly realized than at present. But it is often
true that discussion of results, as they are published from
time to time brings out many points that would other-
wise have been overlooked and makes possible a com-
parison of these results with those obtained in other parts
of the world. Another consideration is the desirability

~of publishing data while they are comparatively new.
Especially is this true at the present time so far as free-
air conditions are concerned, because of the rapid devel-
opment of aviation and the corresponding urgent need
for information of benefit toit. It is, therefore, proposed
to publish the results of free-air observations in the form
of summaries as rapidly as the amount and character of
the data obtained justify such a procedure. The present
summary gives the results of observations made in the
United States by means of kites up to and including the
year 1920. For the most part the data are those obtained
at the six stations established by the Weather Bureau
during the period 1915 to 1918, but in figures 4 to 12
mean values have been used as determined from observa-
tions at Mount Weather, Va., and Blue Hill Observatory,*
Mass., in order to give as complete a picture as possible
of free-air conditions over the United States east of the
Rocky Mountains. At a later time a review of pilot-
balloon observations will be presented; also a study of
the diurnal variation of the meteorological elements in
the free air as determined from observations made during
-continuous series of kite flights. Finally, it is hoped that
a treatise may be prepared which shall be based upon all
of these separate compilations and discussions, as well
as others not mentioned here, and which shall constitute
in truth “an aerological survey of the United States.”

THE KITE STATIONS-—LOCATION, LENGTH OF RECORD, ETC.

In 1914 the work with kites theretofore conduected at
Mount Weather, Va., was transferred to Drexel (near

1 This research institution was organized and conducted by the late A, Lawrence
Rotch. BSince his death it has been taken over by Harvard University.

Omaha), Nebr., and observations were begun at the latter
place in the autumn of 1915. During 1917 and 1918
five additional kite stations were established under
authority of a special act of Congress providing for aero-
logical expansion in aid of aviation. Rather detailed
descriptions of all of these stations have been published
in MoNTHLY WEATHER REVIEW SUPPLEMENTS as follows:
Drexel, Nebr., No. 3, pages 29-32, 1916; Ellendale,
N. Dak., No. 12, pages 12-13, 1918; Broken Arrow,
Okla., and Royal Center, Ind., No. 14, pages 8-11, 1919;
and Groesbeck, Tex., and Leesburg, Ga., No. 15, pages
10-13, 1919. The essential facts, so far as the present
summary is concerned, are given in Table 1, which also
contains similar information for Blue Hill, Mass., and
Mount Weather, Va.: '

TasLe 1.
Period of observation
Alti- | Lati- | Longi- (inclusive).
Station, tude, | tude, | tude,
mst| N W
From— To-—
m‘ ° ’ L ’
Broken Arrow, Okla............... 233 3602 9549 | Aug. 1918 | Dec,, 1920
Drexel, Nebr., Nebr... -l 306| 4120 9616} Oct., 1915 Do.
Ellendale, N, Dak.. 444 | 4550 | 98 34 | Jan,, 1018 Do.
Groesbeck, Tex.... 141§ 31:30 | 96 28 | Oct., 1018 Do.
Leesburg, Ga...... 85 3147 ] 84 14 | Mar,, 1010 | June, 1920
Royal Center, Ind.. .. 2251 40 53 | 86729 { July, 1018 | Dec., 1920
Blue Hill, Mass. .. cocvnaniniaa.. 1056 4213 71 07 1898 1903
Mount Weather, Va......oooinnnues 5261 3904 { 77 53 | July, 1907 | June, 1012

NUMBER AND DISTRIBUTION OF OBSERVATIONS.

At the six stations maintained by the Weather Bureau
since 1915 kite flights have been made daily, whenever
possible, during the periods indicated in Table 1. Failures
were due as a rule to lack of sufficient wind; occasionally
to various other causes, such as very high wind, severe
rain or snow storms, lack of electric power, etc. The
total number of days on which flights were made is given
in the first line for each station in Table 2; expressed in
percentages of all days in the periods covered, the values
are as follows: Drexel, 93; Ellendale, 89; Groesbeck, 83;
Broken Arrow, 71; Royal Center, 67; and Leesburg, 50.
The average heights reached at the different stations are,
in meters above sea level: Drexel, 2,889; Ellendale, 2,715;
Royal Center, 2,420; Groesbeck, 2,288; Leesburg, 2,175;
and Broken Arrow, 2,127. The greatest heights are:-
Drexel, 6,843; Groesbeck, 6,245; Ellendale, 6,156; Lees-
burg, 5,860; Broken Arrow, 5,722; and Royal Center,
5,246. Table 2 also shows the number of days on which
the flights reached or exceeded certain specified levels.
Upon these observations are based the values given in

Tables 4a to 5f; also in figures 1 to 3.
4
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TABLE 2.— Number.of observations on which are based the mean values
given in Tables 4a to 5f.
BROKEN ARROW, OKLA.

Sn ; 5 - v
i | s . o ig
2555 1E | L INHERE
2% 8|24 slulslnld g 818
sed |2 B8 s d 5 |8 S E18lE 82|82
< Slaig|<|=si8|8|2|d|3lala|@2jai<|rF]| <
1m.
233 | 36|42 | 50| 54 )45 | b1 49 | 51.1 70 | 69 | 62 |148 1138 180 1140 617
250 | 36 | 42 54 | 45 151 |38 |49 | 51| 70| 69 | 62 |149 1138 [100 [140 617
500 | 36 | 42| 50 | 54 | 45 | 61 | 38 | 49 | 51 | 70 | 69 | 62 {149 |138 |1 140 617
750 135130 |46 | 54 | 45 150 | 38148 | 50 | 69 | 69 | 62 {145 |136 {188 |136
1 33133 531451471 36 47 64 | 58 1142 {128 175 {124 560
1,250 { 28 {30 (35 148 143 145 134 |39 4362 52 | 48 1128 1118 1157 1106 507
1,500 117 | 22 | 27°| 44 142138 |30 )37 136|50 44 | 34 (133 105 |130 | 73 421
2, I 1411713713131 24 | 26 33 | 24 78193 |48 3
2,500 7|10 624127 (21{16{21|{19|23 26 | 14 | 57 | 67 31 213
3 3 3115 (16 9| 7|11] 91151151 8|34 127{39|16 116
3,500 1 2 .. 1171 6] 21| 68| 41101 7| 41141 8121 .6 49
4,000 I ji.eojeean] 270 10aaiifee. 11 1} 5{ 3| 4] 3 1] 9/ & 18
1) K TSR TR FOUDS SO SR SO MO PO 50 1] 1leeafean 641 7
5,000 B I TR e e ] 201 3
DREXEL, NEBR.
396 [151 (126 |150 {145 |148 {139 [138 |138 |142 [142 |160 {176 |443 |415 |444 453 | 1,755
500 {150 126 [150 {145 {148 {139 {138 |138 (142 (142 (180 {176 (443 [415 (444 |452 | 1,754
750 1149 |123 1149 (144 [148 |139 137 |137 |142 {142 1159 (170 |441 1411 |443 |442 | 1,737
1,000 1148 1120 [144 (141 [145 [136 (135 (130 |140 1142 154 {167 {434 (401 {436 |435 | 1,706
1,250 1143 (117 (141 133 {140 {132 (129 [127 1134 1137 /151 1164 414 388 (422 (424 | 1,648
1,500 {139 [112 (136 {118 (129 {124 (121 '122 129 {129 |146 |158 (383 367 1404 409 ; 1,563
2,000 {126 {100 [113 {101 1116 |105 | 99 (100 {112 {111 {129 1138 330 {304 {352 |364 ,350
2,500 1110 | 88 | 96 118386 96 110 (118 {271 {250 |296 (316 | 1,133
3,000 7971|7852 |72168|6767177|78 90 | 93 (202 202 (246 {243 893
3,500 | 461 41 | 46 | 31 | 42 { 42 | 50 | 41 | 57 | 59 58 | 48 {119 |133 {174 |135 561
4,000 25116 |20 | 14 | 16 | 24 ;25|18 28 (2113022506779 |63 259
4,500 | 4} 4| 1| 9| 81210 2|12| 8| 8| &6 (182428 13 83
5,000 ;. 311! 3 2} 2] 2|1} 56...{ 32| 615} 75 23

500 | 78 | 71182 |80 |88 82 79 83 | 70 250 |248 (247 228 | 973
750 | 78 |70 | 80 | 80 | 87 |83 | 82 | 83 { 78 | 85 | 81 | 79 |247 248 244 |227 | 966
1,000 | 75 |69 | 78 |77 |85 |81 |78 82|78 |83 78 (240 1241 [241 |223 | 944
1,250 (71| 6276 | 75 | 81 {72 |74 | 81|71 |80 | 78 | 75 |232 |207 229 208 | 896
1,500 | 67 (56 {71 |70 | 76 | 67 {60 {78 | 68 | 77 | 70 | 71 |217 [214 |215 j104 | 840
2,000 [ 54 | 40 [ 60 | 58 | 61 [ 84 | 55 | 61 | 58 { 66 | 56 | 68 |179 (170 180 (161 | 690
2,500 | 46,35 | 52 | 30 | 42 | 44 | 41 | 50 | 40 | 54 | 43 | 44 |133 |135 [137 |125 | 530
3000 | 32]26| 402833 32|29 |42|25|40136{32 101 103 101 1 90 | 305
3,500 |19 | 17 |24 | 16 | 16| 20| 20 | 25 | 16 | 32 | 24 56 6572|661 249
4000 (11| 9|13)6| 6] 9} 5[20] 7|17 |11{13|2 3% (33| 12
4500] 3] 3| 4] 4) 2] 8/ 3/ 9] 1|7 1}5/10/14) 9/l
5000 | 2| 1| 2f..fedf 1| 1| Bee) 7 3 2{ 5|76 20
GROESBECK, TEX.
141 | 49|50 | 60 | 59 | 50 | 46 | 45 | 40 1 48 | 66 | 79 | 80 J169 J140 [103 170} 681
250 | 49 | 50 | 59 | 50 { 50 [ 46 | 45 [ 40 : 48 | 66 | 79 [ 80 168 (140 193 179 | 680
500 |47 .50 | 50 | 58 | 49 | 46 | 44 | 48 | 46| @5 | 77 | 79 |166 [138 |188 1176 | 668
750 | 42 | 47 | 57 | 5748 | 42140 | 45 45 |63 | 71 | 74 {162 127 179 163 | 631
1,000 {37 | 46 | 54 | 56 | 46 | 37 | 35 | 42 | 42 | 57 | 68 | 67 (166 114 1167 150 | 587
1,250 |35-|-41 | 52 | 54 [ 44 1 83 | 30 | 36 | 37 | 53 | 66 | 84 (160 | 00 |156 140 | 545
1,500 |32 | 30 | 47 ;51 41| 2728303649 |59 | 61 [180 | 85 [144 132} 500
- 2,000 | 20 |.33 | 86| 40 23 (15|25 |31 41|48 |52 (100 | 68 |120 [114 | 408
20500 |26 |24 {27 |28 |21 |16 818 27|34 41 357642 (102 305
300017116117 16| 9. 8| 4] 9/20|24 |24 24|42 21 68|67 18
3,50 8| 717 5/ 2/ 2|3, 8|15/ 8{18|17| 7313 86
ool 3 1| slogh) 2. 1] 2] 5] 2|6 3| 9|10 29
4,500 121 2. 1] 2)8] 2. 3|5 10
5,000 | 1o 2o 1 2] 2 2|1 5
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On some days two or more flights were made, either in
order to reach a greater height than in the first attempt
or in the course of continuous series of observations day
and night, the purpose of which is to provide data for
the study of the diurnal variation in the free air. None
of these extra observations has been included in the
computation of the mean values given in Tables 4a to
5f and in figures 1 to 3. Thus all observations have equal
weight. As a rule the highest flight has been accepted,
except that in the case of diurnal series none of those
made at night has been considered.

In the study of free-air winds in relation to surface
wind direction all observations made in the daytime have
been used, since in this case it is not so much a monthly
or seasonal average that is desired but rather the con-
nection between conditions at the surface and those in
the free air. In some instances, moreover, winds were
observed when other elements were not recorded because -
of instrumental defects. For these reasons the total
number of observations in Table 3, on which are based
the values given in Tables 9a to 21 and in figures 17 to
25, is somewhat greater than the total number in Table 2.
TABLE 3.——Number of observations on which are based the mean values

given in Tables 9a to 21.
Broken Arrow, Okla.

- Altitude above m. s. 1. (meters).
Season. - - ’
233 | 500 | 750 | 1,000:] 1,500 | 2,000 | 3,000 | 4,000 | 5,000
167 167 167 161 129 118 47 L .
146 146 146 139 116 97 39 6].....
2131 213| 213} 200| 163 | 123 61 15 4
147 147 147 138 92 60 26 5 1
673 673 673 638 500 398 173 33
Drexel, Nebr.
Altitude above m. s. 1. (meters).
Season. :
396 500 750 { 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 5,000
Spring -...ccoeeecns 509 509 505 l 497 423 | - 387 249 77 10
ngmer ........... 465 465 462 | 454 419 364 244 103 12
CAutumn .....eeeaee 504 504 503 ] 497 | 460 420 289 124 19
Winter...........-- 504 504 501 489 450 412 297 96 10
Annual .. ..cecen-nn 1,982 | 1,982 | 1,971 l 1,937 | 1,752 ] 1,583 11,079 |- 400 51
Ellendale, N. Dak.
Altitude above m. s. 1. (meters)f
Season. - .
444 500 750 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 5,000
Spring .. 267 267 267 258 234 203 123 35 7
Summer 272 272 272 265 234 206 120 48 9
Autumn 283 283 283 217 249 223 136 56 8
Winter.. . 239 239 238 235 208 182 108 46 9
Annual ............ 1,061 | 1,061 | 1,000 ! 1,035 925 814 488 185 33
*,l [L—
Groesbeck, Tex.
Altitude above m. s. 1. (meters).
Season.
141 500 750 | 1,000 | 1,500 } 2,000 | 3,000 | 4,000 | 5,000
Spring ............. 197 197 191 183 161 132 59 8 2
Summer ., ... ... 146 146 139 | 123 93 77 31 2R PO,
Autumn ., .......... 216 214 204 189 164 146 94 21 2
Winter............. 206 204 196 175 145 129 79 21 4
Annual ............ 765 761 f 730 670 563 r 484 263 53 8
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TaBLE 3.—Number of observations on which are based the mean values
given in Tables 9a to 21—Continued.

. Leesburg, Ga.

Altitude above m. s. 1, (meters).

Season. Al S
85 | 500 | 750 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 5,000
Spring.............. 96 96 89 75 59 37 25 8 2
Summer............ 54 . &4 52 39 27 26 16 | P
Autumn. . 49 49 49 42 33 30 19 7 1
Winter............. 80 80 77 66 61 55 37 6 1
Annual,............ 279 209 267 222 180 148 96 26 4

Royal Center, Ind.

Altitude above m. s. 1. (meters).

Season. e
225 ) 500 4 750 | 1,000 | 1,500 | 2,000 ) 3,000 [ 4,000 | 5,000
SPHNE. - ererennn. .. 15| 125) 125| 120 105| 92| 5| 15 2
Summer. 1 146 | 16| ‘13| 130! 16| 15| 61| 10].....
D) 196 | 96| 1e4| 183 156 140] 83| 16 L.
165| 186! 163| 1se] 37| 17| e 7.l
Amnual, 0 632 | 631 | 625 52| 514| 454| 258 | 48 2

RELIABILITY OF THE DATA.

Instrumental and other equipment employed in obtain-
ing free-air records and the methods of calibrating the
kite meteorographs and reducing the data have been de-
scribed in detail in ‘“‘Instructions for Aerological Ob-
servers,” W. B. 740, 1921. They need not, therefore,
be discussed here further than to remark that observa-
tional and other errors have been reduced to a minimum
by frequent calibrations, by detailed notes of surface con-
ditions during flights, and by the method employed in
reducing the data, 1. e., dividing the work among several
computers. It is quite true that there may have been
appreciable errors in individual records, but it is believed
that these are largely, if not altogether, eliminated in the
means of a large number, such as we are now considering.
The higher levels are represented by comparatively few
observations, but it should be borne in mind that changes
from one level to the next at these heights are more nearly
uniform than nearer the surface. Therefore a smaller
number suffices to give dependable means, particularly
when the method of computing those means is the one
here used, viz, applying to the average surface conditions
the mean gradients from each level to the next higher
level, thus avoiding artificial discontinuities due to the
dropping out of observations in the higher levels. The
original data up to and including the year 1918 have been
published in detail in MoNTHLY WEATHER REeview
SovppLEMENTS Nos. 8, 5, 7, 8, 10, 11,12, 13, 14, and 15
(Aerology, Nos. 1 to 10, inclusive). Since 1918 the
detailed data have not been published.?

As indicated in Table 2, the monthly distribution of
observations at all levels up to 3 or 4 kilometers is very
good, except at Leesburg, where lack of wind in summer
frequently made kite flying an impossibility. It should
be noted, too, that the length of record at Leesburg, as

? Although these individual records have not been published,‘tlmy have been tabulated
in convenient form, and copies can be lent to investigators who may wish to study
them in dotail.

shown in Table 1, is considerably shorter than that at
the other stations. Drexel has by far the best and most
representative series of observations, based as they are
upon a 5-year record. Inasmuch as mean values for a
three-year period have already been published,? it be-
comes possible to compare these values with those given*
here in Tables 4a to 4f. In general, the differences are
not appreciable, even in the monthly means. They are
greatest.at and near the surface, where they amount in
a few cases to 2° C. in temperature, 1 mb. in barometric
pressure and vapor pressure, and 10 per cent in relative
humidity. Differences in density are in no case signifi-
cant. The seasonal means of all elements naturally show
better agreement than the monthly means, and the annual
megns for the shorter and longer periods are almost
identical. It isthus evident that for the determination of
normal values, particularly those for the months, a longer
series of observations is necessary than that upon which
the present summary is based. The length of period
required is considerably greater for the northern than for
the southern section of the country, owing to the larger
variability of the monthly, seasonal, and annual means of
the. different meteorological elements in the former than
in the latter. For the same reason a longer period is
necessary for the winter than for the summer half of the
year. This variability difference, both territorial and sea-
sonal, in surface temperature (and a similar difference
would be found in the other elements) is well brought
out in Bulletin Q,* pages 31-32, and accompanying Plates
XVIL and XVIIL. As there shown, the variability is
about twice as great in winter as in summer, and also in
both seasons about twice as great in the North as in the
South. It is difficult to specify what is a proper length
of record for the determination of normals, but it could
hardly be less than 20 years for the surface and for levels
up to 14 to 2 Kilometers. This being the case for southern
stations, it follows that at least 35 or 40 years would be
necessary for stations in the Northern States. At higher
levels a much shorter period is sufficient.

In considering the foregoing discussion the fact must
be borne in mind that the free-air means are based upon
daytime observations. There is thus a diurnal correc-
tion to be applied. Fortunately, however, the average
time of the kite flights is such ® that the mean values of
the meteorological elements at the surface are very
nearly the same as the 24-hour averages. The differ-
ences are, in general, so small that it is deemed unneces-
sary to publish them in detail, as was done in the Drexel
3-year summary.! Briefly, they are-as follows: Pressures
during kite flights are slightly higher, about 0.5 mb.,
than the 24-hour means, since a large proportion of the
flights is made near the time of primary pressure maxi-
mum. Temperatures are. likewise higher except -at

3 Average freo-air conditions as observed by means of kites at Drexel Aerological
Station, Nebr., during the period November, 1915, to December, 1918, inclusive. By
W. R. Gregg. MONTHLY WEATHER REVIEW, January, 1920, 48:1-11.

¢« Climatology of the United States. By A, J. Henry. W, B. No. 361. 1906.

s See discussion on p. 2 of paper cited in footnote 3.
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Groesbeck, where the reverse departure is found, amount-
ing, however, to less than 0.5° C. At the other stations
the plus departure is generally less than 1.0° C., except
at Royal Center in summer and at Leesburg throughout
the year, in which cases it is practically 2.0° C. The

" small percentage of days on which kites can be flown at
Leesburg undoubtedly accounts for the difference there.
In this connection it is significant to note that Drexel,
which has the longest record and the largest percentage
of days with flights, shows the smallest differences, e. g.,
spring, +0.4° C.; summer, +0.3°; autumn, 0.0°; winter,
+0.2°; annual, +0.2°. The highest monthly is +0.8°
in May. Relative humidity, as would be expected, is
lower during flights than is the average of the 7 a. m.
and 7 p. m. values. The difference is about 5 to 10 per
cent, except at Leesburg, where it is 15 per cent. Differ-
ences in vapor pressure are insignificant. Wind speeds
during flights are about 1 to 2 m.p.s. higher than are
the 24-hour means, the difference being greatest in the
case of the southern stations. As is well known, surface
wind speeds are greater in the daytime than at night.
An additional reason for the difference is the fact that
kites can not be flown in light winds.

The foregoing discussion of correetions for the dlurnal
change refers to conditions at the surface only. At the
present time not much can be said with respect to these
corrections in the free air. A study of the diurnal
variation of the meteorological elements at different
heights is in preparation, but thus far only the temper-
ature records at Drexel have been examined for this
purpose. These show that the diurnal phase in the
free air is not greatly different from that at the surface,
but that the amplitude diminishes to about 1° C. at
1,500 m., remaining practically unchanged from that
level up to an altitude of 3,500 m. Data for levels
above 3,500 m. are lacking. It should be borne in mind
that continuous day and night flights are made as a
rule in weather that is clear, or at any rate free from
low clouds, whereas the daily flights are made in all
kinds of weather. Naturally the diurnal variation is
greater in clear than in cloudy weather; hence the cor-
rections to be applied to mean values in the present
summary are undoubtedly smaller than those above
given—in other words, considerably less than 1° C.
Concerning the other meteorological elements little can
be said at the present time as to their diurnal variation
in the free air. Since the temperature phase character-
istic of the surface persists at the upper levels,' it neces-
sarily follows that pressure at those levels is slightly
higher during daytime than at night and therefore that
a small negative correction should be applied to the
values given in this summary. The diurnal range in.
vapor pressure and air density in the upper layers is
probably too small to be considered. Free-air wind
speeds, however, are less in the daytime than at night
but, on the other hand, flights are made when the sur-
face winds are higher than the 24-hour mean. Pre-

sumably therefore the free-air values here published
represent very nearly actual average conditions. More
light will be thrown on this subject when observations
with pilot balloons are reduced and summarized.

Although the statements made in the preceding para-
graphs indicate that the values here given can not be
accepted as representing strictly normal conditions, they
also show that these values are sufficiently accurate for
all practical purposes. At any rate they compare favor-
ably with means published for Blue Hill and Mount
Weather in this country and for different stations in
Europe and elsewhere.

FREE-AIR DATA: MEANS.

In Tables 4a to 4f may be found for the six stations the
mean monthly, seasonal, and ‘annual barometric and
vapor pressures in mb., temperatures in degrees centi-
grade; relative humidities in percentages; densities in
percentages of standard (1.293 kg. per cu. m.) and in kg.
per cu. m.; and wind resultants in degrees and m. p. s.
Values at sea level have been estimated by extrapolation,
except barometric pressure and density, which have been
computed from the estimated values of temperature and
vapor pressure.

The mean seasonal values of temperature, relative
humidity, and vapor pressure are shown also in figures
1 to 3. Conspicuous features are the decided permanent
inversion of temperature in the lower levels at north-
western stations during the winter; the Jarge latitudinal
difference in annual temperature range, both surface and
free-air; the small annual range in relative humidity at
the northern stations, but the large range, with highest
in summer, at the southern stations; and the substantial
agreement in the annual range of vapor pressure at all
stations, this range of course becoming very small in the
higher levels.

Some of the data given in Tables 4a to 4f are presented
in somewhat different form in figures 4 to 12, inclusive.
Each figure consists of twelve small outline maps of the
United States, representing different levels and showing
for those levels the mean summer, winter, or annual
values of pressure, temperature, relative humidity, vapor
pressure, density, and resultant wind. In order to make
these maps as complete as possible for the eastern and
central portions of the country, there have been included
the mean values at Blue Hill, Mass., and Mount Weather,
Va., each based upon a long series of observations made
with kites several years ago. Since the periods covered
are not the same for these and for the six Weather
Bureau stations now in operation, the data are not per-
haps strictly comparable, but, as already explained, sea-
sonal and annual free-air means, based upon several
years’ records, are not materially changed by the inclu-
sion of additional observations. It is believed, there-
fore, that these charts in general give a very true picture
of actual average conditions. The values for Blue Hill
have been taken from Clayton’s study of the diurnal and
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annual periods of temperature, humidity, etc.® In that
publication only the mean temperatures and relative
humidities are given, but with these data it has been
possible to compute the mean pressures (barometric and
vapor) and the mean densities. In order to test the
accuracy of these computed values, similar computations
were made for all other stations and then compared with
the means as determined from the individual observations
themselves. In all cases the agreement was strikingly
close. The values for Mount Weather have been taken
from a previous paper.” Neither at Blue Hill nor at
Mount Weather were the observations of wind summa-
rized in such form as to make possible the determination
of wind resultants. The wind charts are therefore not as
complete as are those for the other elements.

The figures are published in such a way that the con-
trast between summer and winter conditions may be seen
at a glance. Thus, the summer and winter mean baro-
metric pressures, respectively, appear side by side on
the same page, in figure 4. The same arrangement holds
for the other elements. Following these are given the
figures showing annual means. All contain, in addition
to the iso-lines, the locations of the stations and the mean
values for those stations.

An examination of these charts brings out the following
points: |

1. The large difference between summer and winter
conditions at all levels and at all latitudes.

2. The substantial parallelism in the lines of equal
pressure and temperature at all levels. This is to be
expected since, as is well known, the pressure at any
given level is largely a function of the temperature of
the air beneath that level.

3. The slight southward trend of isobars and isotherms
in the upper levels from the interior to the eastern por-
tions of the country. In this connection it is interesting
to note that in winter this trend of the isotherms in the
upper levels is the opposite of that at and near the
surface. In other words, on the same parallels of lati-
tude, except in the Southern States, the air from the
surface to about 1 kilometer above it is warmer in the
East than in the Middle West but considerably colder
at greater altitudes. As is well known, cyclonic storms
in this country, no matter where they originate, pass
out as a rule across or near the New England States.
These storms are most frequent and intense in winter
and, because of the almost continuous procession of
them through the Northeast, produce a resultant low
pressure in that section. To some extent, then, the
lower free-air temperatures in the Kast are due to
dynamic cooling, but the differences are too great to be
accounted for wholly in this way. They are probably
due in large part to the following circumstance: Many of

¢ Clayton, H. H. Annals of the Astronomical Observatory of Harvard College. Vol. -

LVIIL, Pt. I, p. 59. 1904,

7 Mean values of free-air barometric and vapor pressures, temperatures, and densities
over the United States. By W. R. Gregg. MONTHLY WEATHER REVIEW, January,
1918. 46:11-20.

the cyclones referred to originate in the South or South-
west, and these usually intensify as they travel, becoming
storms of marked vigor by the time they have passed
into the Atlantic. During the time that they are near
or off the coast the pressure gradient westward is steep,
resulting in strong northerly and northwesterly winds
which bring in large masses of very cold air. Clayton, as
the result of his studies of Blue Hill data, states® that
“with increase of height the temperature falls more rap-
idly in the rear of the cyclone than it increases in front.”
The frequency with which this condition occurs is in all
likelihood largely responsible for the lower mean free-air
temperatures in the Northeast than at the same latitudes
in the Middle West. To a less extent this is true also

- for summer, when it applies to all levels, even the surface.

In the winter, however, as already stated, the reverse is
found at and near the surface, 1. e., the Middle West is
much colder than the Kast, a condition which is readily
explained by the frequent occurrence of anticyclonic
weather, with its clear skies and intense radiation.
This is distinctly a characteristic feature of continental
climate, and that it is purely a surface phenomenon is
evident from the pronounced temperature inversions
that are almost invariably found and whose magnitudes
are such as to produce a resultant inversion even in the
mean values for the entire season, as is well shown in
figure 1. Occasionally a rapid succession of migHs
passing over a given place tends to a gradual thickening
of the stratum of cold air and the consequent disappear-
ance of the temperature inversion. Notable instances
occurred during the cold winter of 1917-18. Such cases
are, however, exceptions to the rule.®

4. The higher relative humidity in the South than in
the North during summer and the opposite gradient dur-
ing winter, owing in all probability to the more pro-
nounced convectional activity in the South during summer
and to the greater storminess in the North during winter.

5. The close agreement in the summer and winter lati-
tudinal range of vapor pressure at all altitudes. This is
largely explained by the circumstance that, although the
latitudinal temperature range is much greater in winter
than in summer, yet, on the other hand, the change in
vapor pressure is much less for a given change in tem-
perature when the latter is in general low than when it
is high, the relation between temperature and vapor pres-
sure being logarithmic, not linear. Another contributing
cause of the similarity in the latitudinal range of vapor
pressure during summer and winter is the fact that the
relative humidity diminishes northward during summer,
thus adding to the relatively small effect of the moderate
temperature range, but diminishes southward during

8 THe distributinn of the meteorological elements around cyclones and anticyclones
up to 3 kilometers at Blue Hill. By H. H. Clayton. Annals of the Astronomical Obser-
vatory of Harvard College. Vol. LXVIIL, Pt. 1, 1909.

9 For further discussion of this subject the reader is referred to: Some ohservations
on temperatures and winds at moderate elevations above the ground. By V. E, Jakl.
MONTHLY WEATHER REVIEW, June, 1919, 147:367-373. Of particular interest aro
figures 1, 3, and 4 and accompanying text.
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40Q0 M.

FIG. 7.—Mean summer and winter vapor pressures, respectively, mb., at specified levels over the eastern and central portions of the United States. Summer at left, winter at right.
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F16. 8.—Mean summer and winter densities, respectively, kg./m.
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3, at specified levels over the eastern and central portions of the United States. Summer at left, wint'er at right.
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4000 M. 3000 M.
F16. 9.—Mean summer and winter wind resultants, respectively, m. p. s., at specified levels over the eastern and central portions of the United States. Summer at left, winter at right.
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FiG. 10.—Mean annusl barometric pressures, mb., and mean annual temperatures (°C.), at specified levels over the eastern and central portions of the United States. Pressuresat left, temperatures at right.

‘SHLVIS dALINA HHIL d0 ATATEAS TVOIDOTIOUHY NV



16

SUPPLEMENT NO. 20.

F16. 11.—Mean annual relative humidities, per cent, and mean annual vapor pressures, mb., at specified levels over the eastern and central portions of the;United Stat&. Humidities at left, vapor pressures at right.”




F16. 12.—Mean annual densities, kg./m.}, and mean annual wind resultants, m. p. s., at specified levels over the eastern and central portions of the United States.
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winter thus acting against the relatively large effect of the
steep temperature gradient in that season.

6. The small latitudinal density gradient in the higher
levels, owing to the counterbalancing effects of pressure
and temperature, i. e., density varies directly -with pres-
sure; inversely with temperature. It is also worthy of
note that the annual range diminishes markedly with
altitude. Observations at greater heights would un-
doubtedly show practically the same values in all parts
of the country and throughout the year at about the
8-kilometer level.!® The question of standard density, or
a ‘‘standard atmosphere,” is receiving considerable atten-
tion at present in connection with aviation and with the
firing of projectiles. This subject will be discussed at
greater length in a later section.

7. The small latitudinal difference in resultant wind
speeds, due to the fact that these vary directly with the
pressure gradient, but inversely with the sine of the
latitude. An exception is to be noted in the case of the
southern stations in summer, but it should be borne in
mind that that region is not during the summer under
the control of the prevailing westerlies, but rather that
of the “horse latitudes.” Winds are light and variable,
and a longer record is necessary for the determination of
true resultant values. With this exception the arrows in
the charts show a very close relation to the mean pressure
gradients. In general at all altitudes there is a southerly
component in summer and a northerly in winter. A
further examination of these charts, together with a study
of Bowie and Weightman’s work on the movement of
cyclones, brings out a fact of considerable significance,
From the data given in Table 2, page 8, of that work it
is possible to compute the average summer, winter, and
annual rates of movement of all storms. The resulting
values are, respectively, 9.3, 13.4, and 11.1 m. p. s.
Reference to figures 9 and 12 shows that these rates
of movement are in striking agreement with the resultant
wind speeds at 3 to 4 kilometers, the altitude with best
agreement being higher in summer than in winter.. This
close agreement is in line with the belief of most meteor-
ologists that the movements of storms are largely con-
trolled by the air circulation prevailing at altitudes of
3 to 5 kilometers.

FREE-AIR DATA: EXTREMES.

Tables 5a to 5f contain for summer and winter the
highest and lowest observed values of the different
meteorological elements, except wind, at different levels
up to 4 kilometers; also, the percentage frequency of
temperatures between certain limiting values. No dis-
cussion seems necessary, but it may be remarked that
temperatures lower than —30° C. seldom occur in winter
at any altitude below 4 kilometers, but that at northern
stations they are as likely to occur in the lower as in the
upper levels. In summer the temperature seldom falls

10 8ee: Level of constant air density. By W. J. Humphreys, MONTHLY WEATHER
REVIEW, May, 1021, 49:280-281.

u Types of storms of the United States and their average movements. By E. H.
Bowieand R. H. Weightman, MONTHLY WEATHER REVIEW SUPPLEMENT No. 1. 1914,

below 0° C. except in the very highest layers. It rather
frequently rises above 30° C. near the surface except at
the northern stations. As shown in the tables, the
extreme range at all levels is considerably greater in
winter than in summer. In considering these figures it
should be remembered that those at 3 to 4 kilometers
are based upon few observations, and should therefore
be accepted with reservation, a reservation that does not
apply to as great an extent in the case of mean values,
since the latter are determined from gradients rather
than from the observed values themselves.

STANDARD ATMOSPHERE.

With the advance of aeronautics and the science of
artillery, engineers and other specialists in these fields
have come to require a specific knowledge of the varying
states of the atmosphere from the ground up to very
great heights. This has led to the introduction of a
conventional term commonly known as the ‘“standard
atmosphere,” which pretends to specify the normal or
average condition. As is well known, the ‘“standard
atmosphere” is never found; that is to say, at no time
or place do “standard” or average conditions of all of
the meteorological elements at all altitudes simultaneously
occur. Nevertheless it is proper, and in certain fields
(especially those of aviation and ordnance) it is neces-
sary, to adopt so-called “standard” values, and it is
desirable to have these represent as closely as possible
true mean values in order that corrections due to depar-
tures from these means may be comparatively small in
most cases. Hence, the adoption of an ‘“‘isothermal
atmosphere,” proposed by some investigators, although a
desirable simplification in some respects, is inadvisable .
because of the large corrections that would have to be
applied at practically all altitudes. Although a knowl-
edge of temperature may not be vital in aerodynamic
tests, it certainly is important when the thermodynamic
or power production phase is considered. Moreover, in
the design, construction, and use of altimeters a knowledge
of the altitude-pressure relation is essential, and this
relation varies decidedly with temperature. What is
needed, then, in defining the “standard atmosphere,” is a

- series of values of pressure, temperature, and density, at

different altitudes, these values to represent as closely
as possible actual average conditions. If tables or
curves were prepared for different places and seasons,
the corrections for variations from standard or average
values would in each case be comparatively small and
easily applied. Such a procedure would, however, com-
plicate the matter, since it would necessitate the use of a
large number of tables and would make impossible the
comparison of tests at different places. It seems desir-
able, therefore, to select data for some place or places so
located that the results shall be as nearly as possible
representative of conditions in the entire region in which
they will be used. So far as the United States is con-
cerned, we now have data admirably suited for this
purpose, and tables and curves, based upon those data



AN AEROLOGICAL SURVEY OF THE UNITED STATES. 19

and giving standard conditions, have been prepared and
are discussed in the following paragraphs.

Aerodynamic investigations are conducted at the pres-
ent time almost wholly at McCook Field (Dayton), Ohio,
Washington, D. C., and Langley Field (Hampton), Va.
The principal artillery testing stations or proving grounds
are at Aberdeen, Md., and Dahlgren, Va. All of these
places are located near (less than 3° from) latitude 40° N.
A glance at Table I will show that three of the aerological
stations, viz., Drexel, Nebr., Mount Weather, Va., and
Royal Center, Ind., likewise lie close to latitude 40°. It
has therefore seemed proper to use the data from these
stations as a basis for establishing a standard atmosphere
which shall best fit practical needs so far as the United
States is concerned. Accordingly, mean summer, winter,
and annual temperatures for different levels up to and
including 5 kilometers have been computed from the
values given in Tables 4b and 4f of this summary and in
Table I of the Mount Weather summary (see footnote 7,
p. 8). These mean values may be accepted as repre-
senting very closely actual average temperature condi-
tions at latitude 40°, since the values at the three
stations agree well among themselves, despite the fact
that they are based upon observations taken during
different periods of time, i. e., Drexel, 1915-1920; Mount
Weather, 1907-1912; and Royal Center, 1918-1920.

For levels above 5 kilometers it has been possible to
use the results of sounding balloon observations at Fort
Omaha, Nebr., lat. 41° 19/, and St. Louis, Mo., lat. 38° 38’.
Here again the results may be considered as representa-
tive of latitude 40°. Unfortunately the number of obser-
vations upon which the means are based is small, but it
should be remembered that smaller variations occur in
the temperature gradients at great heights than at lower
levels, and that therefore a smaller number of observa-
tions suffices to give very satisfactory information at
those levels. The observations used are those made at
Fort Omaha February 8 to March 4, 1911; ©* July 9 to 22,
1914;* and at St. Louis in 1904 to 1907.2¢ Their num-
ber and distribution are as follows:

Altitude (meters).
5,000 | 10,000 | 15,000 | 20,000
Suminer:
Fort Omaha.....coiiiiiiriarancnerirnceennes 17 17 14 9
6 & 1 0
21 21 17 7
6 2 1 0

From this table it is seen that most of the observations
were obtained at Fort Omaha. Those for the summer
were made in the hottest month of that season and those
for the winter in the latter part of that season. Hence

1 Blair, Wm. R. Sounding balloon ascensjons at Indianapolis, Fort Omaha, and
Huron. BULLETIN OF THE MOUNT WEATHER OBSERVATORY, vol. 4, Pt. 4. pp. 183-304.
1912,

2 Blair, Wm. R. Free-air data by means of sounding balloons, Fort Omaha, Nebr.,
July, 1914, MONTELY WEATEER REVIEW, May, 1016, 44:247-264.

U Clayton, H. H., and Fergusson, 8. P. Exploration of the air with ballons-sondes,
at 8t. Louls. Annals of the Astronomical Observatory of Harvard College. Vol. LXVII,
t. 1, 1909,

in each case the values are somewhat higher than true
seasonal means. Thus at 5kilometers the summer values
are 3.5° C. higher than those determined from observa-
tions with kites, and in winter they are 1.5° C. higher.
These differences have been adjusted by applying to the
means at 5 kilometers obtained from kite observations
the gradients computed from the sounding balloon records.
This procedure has been followed in determining the mean
temperatures at all altitudes up to the base of the strato-
sphere, about 12.5 km. At higher levels up to about 20
kilometers the mean values in both seasons are practically
constant at —55° C. There may be a seasonal difference,
but the records do not show it, and in any event the value
of —55° C. can hardly be in error more than 2.5° C., except
at 19 and 20 kilometers in summer, when there is a tend-
ency to increasing temperatures. For the present pur-
poses it has been deemed sufficient to use the constant
value, —55° C., from the base of the stratosphere up to
20 kilometers, the highest level considered.”

Final results are shown in figure 13 and in Table 6,
values in the latter being expressed to the nearest half
degree centigrade. The yearly values are the means of
the two seasons, since it was found that the means for
all four seasons are almost exactly the same as these.

Vapor pressure means have been determined in the
same way as have the temperatures, but the computa-
tion has not been carried to heights where the values are
less than half a millibar. The results are shown in figure
14 and in Table 6, values in the latter being expressed in
millibars and millimeters to the nearest half in each case.

Barometric pressures for each level have been com-
puted by means of the hypsometric equation, the mean
temperatures of the air column for each successive alti-
tude interval being determined from the values given in
Table 6. Corrections have been made for humidity and
for the variation of gravity with altitude and latitude.
The results up to 5 kilometers agree closely, within 1 mb.,
with the means of the actually observed values them-
selves, as shown in Tables 4b and 4f and in Table 1 of
footnote reference 7, page 8. TFor higher levels this
comparison is impossible, since the temperatures used,
as already explained, are not those actually observed.
The computed values of pressure for summer and winter
are shown in figure 15; the annual curve has not been
drawn but would lie midway between the other two.
Values for the two seasons and for the year also are
given in Table 6 and are expressed in both millibars and
millimeters to the nearest half in each case.

With the data discussed in the preceding paragraphs
and presented in Tsble 6 it has been possible to deter-
mine corresponding air densities for each level. The
values in the first column under “Density,” Table 6
have been computed from the formula

'Y =Q:2T3:@ X K’
1 Tt should not be inferred from this statement that a constant temperature of about
—55° C. will be found at heights above 20 kilometers. On the other hand, the few obser-

vations thus far made, mostly in summer, show increasing temperstures with height
reaching values between ~35° C. and —40° C. at 28 to 30 llometers,
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m which

p’ = density expressed in percentage of standard den-
sity,
b and e¢=barometric and vapor pressures, respectively,
’ in mb.,
T=temperature in °A, _
and K=a constant, depending upon the conditions of
pressure and temperature that are accepted
as standard, in this case 1,013.3 mb. and
0° C, or K=0.26942.

The values in the second column have been obtained
by multiplying those in the first by 1.293 kg. per cu.m.,
the density at 1,013.3 mb. and 0° C., or p=p’ X 1.293.
These values for the summer and winter are shown in
figure 16; the annual curve, if drawn, would lie very
nearly midway between the other two.

In order to facilitate comparison with densities that
have been computed for other parts of the world, Table 7
has been prepared. So far as known to the writer these
are all that have been published thus far. In most cases
only annual values have been given. These are pre-
sented in Table 7 in such a way that the latitudinal
variation may be seen at a glance. A striking feature is
the essential agreement in the density at about 8 kilo-
meters, both in summer and winter and at all latitudes.
(See footnote reference 10, p. 18.)

Table 7 also contains, in the last column, the values
computed from Toussaint’s formula. This formula has
been discussed in a previous paper. (See footnote 4 in
the table.) Briefly, Toussaint has proposed the adop-
tion, by all countries, of a “law”’ of linear decrease of
temperature with altitude, starting at a temperature of
15° C. at sea level and attaining —50° C. at an altitude
of 10,000 meters. This “law’” is expressed by the
formula
S t=15—0.0065Z,
in which ]

{=temperature in °C
and Z =altitude in meters.

Using the temperatures at various levels, as deduced
from this formula, and assuming that the atmosphere is
dry and that gravity remains constant, the author has
computed values of pressure and density for different
heights up to 10 kilometers. The results, in abridged
form, are as follows:"

Tem-
Altitude, | p,,
essure.| pera- | Density
m.s. L ture.
-

m. mm. °C. kg.feu. m.

0 760.0 5.0 1.225

500° 714.0 12.0 1.165

1,000 673.5 8.5 1.112

1,500 634.0 5.0 1.060

2,000 506.0 2.0 1.008

2,500 560.0 -~1.0 0. 957

3,000 525, 5 —4.5 0. 907

4,000 462.0 —11.0 0. 820

5,000 405.0 ~17.5 0.735

6,000 364.0 —-24.0 0.660

7,000 308.0 | —30.5 0. 588

8,000 267.0 -~37.0 0. 625

9,000 230. 5 —43.5 Q. 487

10,000 198.0 -50.0 0. 413

Concerning these figures, Toussaint says:

It has been found preferable to take a linear law rather than to seek
an equation approximate to Professor Gamba's curve, for the following
reason:

In order to define the standard atmosphere, what is needed is not an
exact representation of that curve, but merely a law that can be con-
veniently applied and which is sufficiently in concordance with the
means adhered to. By this method, corrections due to temperature
will be as small as possible in calculations of airplane performances,
and will be easy to calculate. The proposed law seemslikely to realize
such conditions.

The deviation is of some slight importance only at altitudes below
1,000 meters, which altitudes are of little interest in aerial navigation.
The simplicity of the formula largely compensates this inconvenience.

It must be remarked, however, that since the isothermal layers seem
to commence, in European regions, at an altitude of about 11,000 me-
ters, it would be dangerous to extrapolate above that altitude.

When it becomes an ordinary occurrence for airplanes to attain that
altitude, it will be necessary to modify the law, but it suffices for the
machines now in use.

Although the adopted rate of temperature decrease is
arbitrary, the resulting values of density agree very well
with those actually computed from European mean
temperatures and pressures. Reference to Table 7 will
show that the agreement with densities at latitude 40°
in the United States is equally good. In fact, nowhere
except at sea level, does the difference equal 1 per cent
and at that level it is only 1.2 per cent. At 10 kilometers,
the highest altitude for which Toussaint has computed a
value, the difference is considerably less than 0.5 per cent.

In view of the close agreement above indicated and
the desirability of having uniform practice in different
countries, it seems appropriate to recommend the adop-
tion of Toussaint’s values, providing one set is deemed
sufficient for use throughout the year. France and Italy
officially accepted them in 1920, and England has done
so more recently.”® It is to be noted, however, that
Toussaint ‘has not carried his computations above 10
kilometers. At the present time there is perhaps little
need for values at higher levels, so far as aviation is con-
cerned, but there will almost certainly be such a need in
the future. Moreover, even now the artillerist needs
them. Toussaint’s “law” of temperature decrease will
not apply even approximately at altitudes above 11 or 12
kilometers, as clearly shown in Table 6 and in figure 13.
It seems wise, therefore, to adopt for levels above 10
kilometers the values given in Table 7 for the United
States, or else composite values, based upon the means
for this country and for Europe. In either case there
would be no appreciable discontinuity at 10 kilometers
since the means in both countries at that altitude are in
substantial agreement with those given by Toussaint.

In the event that annual nieans are not considered
sufficient for practical use, it is recommended that the
values in Table 6 for summer, winter, and the year be
adopted by the United States. Additional observations
in the future will hardly change these values to such an
extent as to \require any revision. The summer means

18 Aeronautics. Report of the (British) Aeronautical Research Committee for the year
1620-21, p, 38, o .
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would apply to June, July, and August; those for winter
to December, January, and February; and the annual
means to March, April, May, September, October, and
November.

As a matter of general interest only, Table 8 has been
copied from Linke’s discussion of densities in all parts of
the world. - The means given have in large part been
estimated by extrapolation and interpolation, based
upon all available data. Here again is strikingly shown
the substantial agreement at about 8 kilometers.

.

" FREE-AIR DATA: WINDS.

Wind resultants are given in Tables 4a to 4f and in
figures 9 and 12 and have already been discussed.
For many purposes a knowledge of these is of interest,
as, for example, in studies of the general atmospheric
circulation, including the movements of cyclones and
anticyclones, etc. They also give information of value
in connection with the laying out of a permanent flying
course or “airway,” or, in the event that a choice of
routes is impracticable, they assist in the determination

of operating costs by showing the amount of head winds,

cross winds, etc., which on the average will be encoun-
tered. It is apparent, however, that in practical avia-
tion wind resultants have at best limited application.
There is need for an accurate knowledge of the behavior
- of free-air winds under different conditions of wind and
weather at the earth’s surface. The following discussion
attempts to fill this need so far as it can be filled with
the data thus far accumulated. .
Average free-air winds for different surface directions.—
Tables 9a to 9f contain average seasonal and annual
free-air wind directions and speeds at the six stations,
classified according to wind direction at the surface. In
obtaining these values the directions and velocities have
been considered independently, whereas the resultant
winds (Tables 4a to 4f and figures 9 and 12) have
been determined by first resolving each observation into
its north and west components. At the end of each of
the Tables 9a to 9f are given the means without regard
to surface direction, These are shown also in figure 17,
except that here the annual values are omitted. The
more promment features are: The large increase in
“velocity in the first 500 meters above the surface; & more
gradual increase at greater heights (in summer there is
an actual decrease—most pronounced at southern sta-
tions) ; the decided seasonal variation in the upper levels;
the seasonal lag, i. e., higher velocities in spring than in
autumn; and the-close approach to a westerly direction
in the higher levels, this feature being most in evidence
at the northern statlons
An examination of the detailed data glven in Tables 9a
to 9f indicates that the behavior of the free-air winds,
when classified according to direction at the surface, is
so nearly the same at the three northern stations and
again at.the three southern stations as to justify a re-
grouping of the results. This procedure finds further

justification in the fact that certain irregularities here
and there, due to paucity of observations, are thus in a
large measure smoothed out. The rearrangement has
been made in the following manner: (1) The average
deviation of the wind at different levels from the surface
direction has been determined for the three northern sta-
tions, the three southern stations, and for all six stations,
the results being given in Tables 10a, 10b, and 10c, respec-
tively. (2) For the same groups of stations the average

_increase with height (decrease in a few cases) in wind

velocity from that at the surface has been computed,
and the results are presented in Tables 11a, 11b, and 11e.

.(3) Finally the values in these two sets of tables have

been combined and are given in Tables 12a, 12b, and 12c,
respectively. In all cases only summer, winter, and an-
nual means have been computed, but generally speaking
the annual values fit quite closely those for spring and
autumn also.

Average deviation.—Reference to Tables 10a to 10c¢
shows that near the surface the turning of the winds is
generally to the right, no matter what the surface direc-
tion may be. This turning is most pronounced with
southerly surface winds, i. e., east through south to west-
southwest, until at 3 to 4 kilometers it amounts on the
average to somewhat more than 90°. - With northerly
winds, on the other hand, i. e., west-northwest through
north to northeast or east-northeast, the turning is to the
right but small in amount up to about 1 kilometer, and
then changes to the left at higher levels. The deviation
is greater in winter than in summer at all stations and is
also greater at northern than at southern stations. In
other words, the turning is most pronounced when and
where the latitudinal temperature gradient is strongest
and hénce the prevailing westerlies best developed. It
is to be noted that in general the amount of the deviation
in the upper levels varies directly, or nearly so, as the
angle between the surface direction and a westerly
direction. For example, a surface southeasterly wind
turns more than does a surface southerly wind—both
becommg as a rule southwesterly or West-southwesterly
in the upper levels.

Average velocity increase.—The figures in Tables 11a to
11c show that in the lower levels up to an altitude of
about 1 kilometer the largest increases in velocity occur
above surface southeasterly to southwesterly winds, but
that at greater heights, i. e., 1} to 4 kilometers (and pre-
sumably thence up to the base of the stratosphere) the
largest increases are found above surface southwesterly
to northwesterly winds. They are least in all seasons
and at all heights above surface northeasterly to east-
southeasterly winds.

Average actual directions and velocities.—Tables 12a to
12¢ contain actual wind directions and velocities, as deter-
mined from the values given in Tables 10a to 10c and 11a
to 11c. The following points are brought out: (1) The
seasonal variation in surface velocities is small; (2) there
is also little variation in surface velocities with direction,



26 SUPPLEMENT NO. 20,
::(I;;l’ BROKEN ARROW, OKLA. DREXEL, NEB. . - . . Axlit
" v my Al A
o & I P
; % {@yé “ 13 T T T | .
sl / 50/ / § 5/ §Z / 5// )L | s
/ g 07 20 gﬂ N 07 B ,Li 20 22 5 g
AIEEYS Il Ll A /{ FE
| W /) \ ) /5% 1,
zJZ/// jq% /. } € 8/1%/12 14 : Tama— /e;ést w ‘NW —lo3ss
‘:&T‘ /ELLE\N;ALE/, N.D. \ 7ROES%C|’(; TE)(. ?/ ?&r
d Py
4 Q/ é’}/f / / 20 — /// z// 9 [ s \\ 4
gl 4 & §| & )
78 J( \ 571 VA El ,
(RN SARI N |\ £
0 O JLEN
Samal RHHN il
J / yal ,
0.44: ’/ ———Z:———— >\ /// ‘ﬁ \
o e ey o/o 10 - 12 14 3 :}Z W JW wwo o
ALT. LEESBURG, GA. ROYAL CENTER, IND. ALT.
" d Zn *
3 , / 4] d \\ / \ 3 \ R
EEES iR 5 iy
s | \ / / HR i / / 7 J/ 1 ! 3
T 2R VAl ay
. / o/ L g _55‘7 LT .
18 o/ " ik Wil " |
LNy [ a4 ,
N/ A 7/
o83l ' J/ “‘éa/aﬁo TR ] ‘w W o8

F16. 17.—Mean seasonal {ree-air wind directions and velocities, m. p. s.




AN AEROLOGICAL SURVEY OF THE UNITED STATES. 27

i, e., easterly winds are nearly as strong as are westerly
winds; (3) above the surface all winds increase in speed
up to an altitude of about 500 meters; on the average
this increase amounts to about 100 per cent, but it is
greater above Westerly than above easterly winds; (4) at
still higher levels easterly winds diminish, but westerly
winds continue to increase; (5) coincident with these
changes in free-air wind velocities there is a turning of
the winds such that they approach very nearly a westerly

direction, except that above northeasterly to easterly-

surface winds there is generally an east component up to
at least the 4-kilometer level; and (6) the seasonal varia-
tion, slight at the surface, increases rapidly with altitude
at both the northern and southern stations.

Frequency of free-air winds from different directions.—
Tables 13a to 13f give the seasonal and annual per-
centage frequency of {ree-air winds from different direc-
tions at the six kite stations. Values for summer,
winter, and the year at selected levels are shown also
in figures 18 to 25. For convenience in contrasting
summer and winter conditions the figures for those
seasons at the selected levels appear side by side on the
samepage. Iollowing theseare given the figures showing
conditions for the year. Arcs represent 5 per cent
intervals.

The more strlkmg features are: (1) The greater per-
centage of easterly winds at all levels in summer than
in winter; (2) the pronounced south component in sum-
mer, especially at southern stations, and the equally
pronounced north component in winter, especially at
northern stations; (3) the resulting predominance of a
south component. at southern stations and of a north
component at northern stations for the year; and (4) the
ver§ large west component at all stations for the year at
3 and 4 kilometers.

Clockwise and counterclockwise turning.—Tables 14a to
14f give for each station the average seasonal and annual
percentage frequency of clockwise and counterclockwise
turning of winds from surface direction. ' In Tables 15a
to 15¢ these values for summer, winter, and the year
have been regrouped in a manner similar to that em-
ployed in the preparation of Tables 10a to 12c, already
described. The data in Tables 15a to 15¢ are supple-
mentary to those given in Tables 10a to 10c. In the
one case the percentage frequency of right and left turning
is shown; in the other, the resultant average amount of
the turning. The data in the tables may be briefly
summarized as follows: (1) The tendency to clockw1se
turning is greater than that to _counterclockwise forall
directions near the surface but is most pronounced for
southerly winds, i. e., east through south to west-south-
west; (2) this tendency increases with altitude for these
southerly winds and amounts to about 90 per cent at
3 to 4 kilometers; (3) with northerly winds the tendency
to clockwise turning does not change much with altj-
tude, but the tendency to counterclockwise turning,
small near the surface, increases to 60 to 80 per cent at
" 3 to 4 kilometers; and (4) the turning is more pronounced,

especially near the surface, in winter than in summer
and at northern than at southern stations.

West component.—In Tables 16a to 16f may be found
for the six stations the average seasonal and annual per-
centage frequency of a west component in winds at
various levels classified according to surface direction.

* An inspection of these tables shows at once that above

surface westerly winds, i. e., north-northwest to south-
southwest, there is a west component in practically all
cases. It has been possible therefore to leave these out
in preparing the supplementary Tables 17a to 17¢, whose
arrangement is otherwise like that in Tables 10a to 10c,
11a to 1le, ete. ‘The figures show that at heights of
3 to 4 kilometers a“west component is more frequent
than an east component above all surface easterly winds
except those from northeast to east. The last line in
each group of figures in Tables 17a to 17¢ gives the mean

- percentage frequency of a west component, when all

surface directions are considered. The preponderance
of a west over an east component at 3 to 4 kilometers is
strlkmg, the annual values for all stations bemg 89 per

cent and 94 per cent, respectively. It is greater in
winter than in summer and at northern than at southern
stations.

North component.—The two groups of tables, 18a to 18f
and 192 to 19¢, which give percentage frequency of a
north component in the winds, are similar in arrange®
ment to the tables already discussed. In general, the
data here presented indicate that a north or south
component in the surface winds persists in a ma-
jority of cases in the upper levels, except that above -
a surface east-northeasterly wind a south component is
the more frequent and above a southwesterly or a west-
southwesterly wind a north component predominates.
Other features brought out in these tables support the
statements made in the discussion of Tables 13a to 13f
and figures 18 to 25, viz, the pronounced south com-
ponent in summer, especially at southern stations, the
equally pronounced north component in winter, especially
at northern stations, and the resulting predominance of
a south component at southern stations and of a north
component at northern stations for the year.

High wind velocities.—Table 20 gives the percentage
frequency of free-air wind velocities 10 m. p. s. and over
and 20 m. p. s. and over. The frequency increases, of
course, with altitude, is greatest in winter and least in
summer, and in general is greater at northern than at
southern stations. .

Table 21 shows the hlghest velocities that have been
observed. In nearly all cases these occur with a westerly
wind, usually between northwest and southwest.

General remarks.~—The foregoing discussion of wind
data and the conclusions given should be accepted with

" the reservation that they are based upon observations

that were made only under conditions favorable for kite

flying, i. e., surface winds ranging from 2 to 20 m. p. 8.

and upper winds ranglng from 5 to 35 m. p. s. Thus it
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will be seen that conditions closely approaching a calm
are not represented. In other words, data are lacking
for days on which there was no appreciable pressure
gradient. This explains the somewhat higher velocities
and the slightly larger percentage frequency of a west com-
ponent given in this summary than in a previous study
based upon observations with pilot balloons.”” It should
be remembered, though, that pilot balloons are observed
to best advantage in light winds, since they soon disappear
" in the distance when winds are strong. Moreover, they
can not be observed at all in clouds, whereas kite flights
are frequently made in cloudy weather and occasionally
even when light rain or snow is falling. All things con-
sidered, then, it seems that the results obtained with
kites come nearer representing all conditions than do
those with balloons. In any event, they are certainly
representative of the conditions that prevail most of the
time, viz, moderate winds in both clear and cloudy
weather.
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TABLE 4a8.— Mean free-air barometric and vapor pressures, temperatures,

3?121)6 humidities, densities, and wind resultants at Broken Arrow,

January.
Rela- Resultant wind.
Alti- . tive | Vapor
tudei g;l‘.’g’ Temperature, :utﬁ prgs- Density. vel
m. 8. 1. ' : - | sure. eloc-
i ity. Direction, ity.
m, mh. °C.. Ay m. % mb. 9 tkgtmd m. p. 8
- 011,023.6 3810 87 7721 09.41 1.285 | ..........0.... ...
233 994.7 3.41.......... 76 6.156| 96.7] 1.251 | 8. 79° W, 0.3
250 002.6 3.4 0.00 75 6.06 | 96.5| 1.248 | 8. 46° W, 0.4
500 962.3! 2.9 0.20 63 4.82| 93.8| 1.213 | S.54°W, 1.1
750 033.0 3.0 —0.04 66 413 90.9| 1.176 | 8. 57° W, 2.0
1,000 9050 3.3 —0.12 48| 3.55) 88.1! 1.140(8S.87°W. 2.4
1,250 877.6 3.5 -0.08 44 3.22| 8.4 L104 | N.7T4°W, 3.3
1,500 851, 1 3.2 0.12 42 3.4 829 1.072|S.7T4°W. 5.3
2,000 | 800.1| 2.4 0.16 37| 2751 78,2 1011 ]8S.84°W, 9.0
2,500 75L.9| 0.8 0.32 36| 244 73.9| 0.956 | N.74°W, 7.5
3,000 | 706.1| —2.3 0.62 42 2331 70.2{ 0.907 [ N.59° W, 12.8
3,500 663.3 | —4.5 0.44 48 2.34| 664 0.858 | N.65°W, 16.1
4,000 | 622.7 | —5.8 0.26 35| 166 627 0.811 | N.68° W, 19.3
February.
01,020.3 BT Jovevvonnns 734" 6831 98.47 L2AT2[...........liiieenns
233 | '991.6 3'Z .......... 73| é11] 96.3] 1.245 |'Ni0°W. 11
250 989. 5 3. 0.59 73 6061 96,21 1.243 | N.73° W, 0.8
50| 950.4| LB 0.72 72| 532} 93.9] 1.214 | 8. 56° W, 1.3
150 930.1 0.6 0,48 70 4,67 9L41 L18218.74°W, 2.9
1,000 | 90L5) 01 0.20 65] 4.23]| 88.8] 1,148 | S.60°W, 4.3
1,260 |  873.9 | —0.2 0.12 60 3.85| 86.2 | 1.114 | 5. 83° W, 4.6
1,500 847.1 | =10 0.32 57 3.30 | 83.8] 1.083 | N.87° W, 5.0
2,000 | 7905.9 | —3.1 0.42 56| 2.8 | 70.3 | 1.026 | N.68° W, 7.4
2,500 747.1 1 —5.7 0.52 56 2.441 75,2 0.973 | N.65° W, 10. 4
3,000 | 700.9 | —~7.9 0.44 531 210 71.2| 0.920 | N.63° W. 11.9

’1

11 Reihle, J. A, Flyi&% weather'in the Southern Plains States. MONTHLY WEATHER
REVIEW, ﬁovember, 1920, 48:027-632.~... ... - . -

TABLE 4a.— Mean frec-air barometric and vapor pressures, temperatures,
relative humidities, densities, and wind resultants at Broken Arrow,
Okle.—Continued.

ESECE N SEALAE - T oL~

March.
Rela- Resultant wind.
Alti- | 5o tive | Vapor ind
tudei sure. Temperature. hu- | pres- Density.:
m. 8. % ’i’é?' sare. Direction. Vioil;’)o-
m. mb, °C. | AY/100 m. mb. % | kg./m2 m. p. $.
011,0180| 10.8|.......... %n 10,11 ] 9.2 L2444 {...c...o.oi]enen 1.’. ..
233 989.91 10.2|.......... 66| 860 93.9| 1.214|8.12°E. 3.1
2501 987.7| 10.2 0.00 661 8.58| 93.6! 1.2118.11°E. 3.5
958.51 8.6 0.64 63| 7.44| 94| 1.182[8. 2°W. 5.4
750 | 930.1! 7.6 0.40 61) 662 80.1) 115218, 2°W. 7.8
1,000 [ 902.2| 6.8 0.32 59| 6.00 86.6 | 1.120 | 8. 14°W. 8.3
1,250 | 875.3 | 6.3 0.20 54| b5.45] 84.2| 1.080|S.22°W. 9.3
1,500 | 849.0] 5.6 0.28 50| 4.85| 81.9| 1.050 | S.36° W, 6.4
2,000 798.4( 3.7 0.38 43| 4.01| 77.6| 1.003 | 8.61°W. 5.9
2,500 751.3| 0.8 0.58 431 3.44| 73.81 0.954 | 8S.64°W. 8.0
3,000 705.9| —19 0. 54 421 3.17| 70.0| 0.905|S. 84 W. 10.2
3,500 | 662.9 | —3.7 0.36 30| 2.04f 66.2] 0.856 ]S.60°W. 10.9
April. f

01,019} 154 [.......... 62| 1282 94.1| 1.216 |........... Ceveae.
233 | 9844 | 14.9{.......... 621 1.25| 9L7 1.186 | 8. 7°W. 2.9
250 { 982.2( 14.9 0.00 62{ 11.14 | 9.5 1.183 (8. 9° W, 2.9
500 | 953.5| 13.1 0.72 621 0.05{ 80.4! 1.15618.15°W. 4.2
750 | 925.7 | 11.8 0.52 61 0.04| 87.2| 1.128 | S, 20° W. 5.5

1,000 | 898.4 | 10.9 0.36 61| 845} 850 1.098 | S.27° W. 6.6
1,260 | 87190 9.8 0.44 61 7.01| 82.8| 1,070 | 8. 40° W. 7.2
1,600 [ 846.0| 8.8 0.40 58| 7.10| 80.6| 1.043 | S. 49° W. 7.8
2,000 [ 706.7 | 6.4 0.48 51| 5.43| 76.6] 0.991 | S, 58° W. 9.1
2,500 | 749.6 | 3.8 0. 56 47| 4.37) 72.8| 0.942 [ 8.63°W. 10.8
3,000 7049 0.3 0.66 471 379 09.4 0.897 | S. 68° W. 10.7
3,500 | 662.7 | —3.4 0.74 57| 3.58] 66.1] 0.854 | 8. 73° W. 14.7
4,000 | 622.6 | —7.0 0.72 651 313! 62.9! 0.814!8.64°W. 15.5
May.

01]1,011.8 | 2.4 |c.cueunnn. 781 20.20| oL9| 1188 | ...l
233 9! 19.710.......... 781 18.23) 90.0! 1.164 | 8. 37°E 2
250 | 982.7| 19.5 1.18 781 18.00| 89.9| 1.162 | 8.39° E. 2.
500 | 954.51 17.2 0.92 78| 16.02 | 8%.0| 1.138 | S.35°E 3.
750 | 927.0| 15.5 0.68 14.47 | 86.0| L113]| 8. 14°E, 3

1,000 | 900.1 | 14.4 0.44 781 13.03 | 83.9| 1.085|S. 4°W. 3.
1,250 | 873.9 | 13.4 0,40 75) 11.58 ] 81.8 | 1.058 { 8. 25° W, 3.
1,500 | 848.4( 12.6 0.32 69| 9.85] 79.7 }-1.030 | 8. 40° W, 4.
2,000 | 799.6 | 10.2 0.48 64! 7.561 758! 0,080 ]8.55° W, 4.
2,500 | 752.7| 7.1 0.62 60| 574 72.2| 0.933|8.72°W. 5.
3,000 708.0} 4.0 0.62 55| 4.40) 68.7] 0.888 | 5. 87° W, 6.
3,500 | 66541 1.4 0. 52 53| 3.84| 65.2| 0.843 [ N.80° W, 8,
4,000 | 625.8| —L5 0.58 52| 3.61| 62.0] 0.801 | N.45° W. 18.
June.

01,0148 27.5 |.euenen. 71} 23.921 90.2| 1186 |...........|.. cersne
233 088.4 | 24.5 | c.ce...n. 72 21.36| 88.8| 1,148 8.86° E. 3.2
250 | 086.3 | 24.4 0.59 72| 20.09{ 88.6! 1.146|8.6° E. 3.3

958.4 | 22.0 0,96 73| 18.57| 86.9| 1.]24 | 8.6° W, 4.5
750 | 931.2 | 20.3 0.68 73| 16721 85.0| 1.b98 | 8. 11° W. 5.2
1,000 | 904.5| 18.9 0.56 73| 15.32| 83.0| 1.072 |8.22°W. 5.2
1,250 | 878.6 | 17.5 0.56 74| 14.03 | 80.0| 1.046 | 8. 25° W. 5.5
1,500 | 853. 16.0 0.60 73] 12,58 ] 79.1) 1,023 | S.33° W. 5.7
2,000 804.4 | 13.0 0.60 69 9.81 | 75.4| 0.975| 8. 38° W. 6.5
2,500 | 757.9 | 10.5 0.50 551 6.48| 71.8| 0.928 | 8.20° W.I° 6.9
3,000 713.6| 7.4 0,62 51| 4.52| 68.4| 0.884 | 8. 4°W, 7.9
3,500 | 671.0| 4.8 0.568 51| 3.08{ 65.0 0.p40|8. T°W. 1.8

July. o

0}1,04.2] 30.31.......... 66 | 27.55| 89.2 1 1.488 |i.eeoaiiideniai.as
233 | 988.1) 27.9.......... 65| 24.21 87.6| 1,133 | 8. 11° W. 3.3
250 | 986.0| 27.7 1.18 65| 23.90| 87.5| 1.132 |8.12°W. 3.4

058.6 | 25.5 0.88 64 | 21,01 85.8) 1.110]8.19° W, 4.5
750 | 931.9 | 23.6 0.76 651 10,13 | 84.0} 1.0861S.28° W. 4,9
1,000 | 905.6 | 21.8 0.72 66 | 17.57 | 82.2 | L.062 | S.32°W. 4.6
1,250 .11 19.9 0.78 631 16.11] 80.41 1.030]8.32° W, 4.5
1,500 | 855.0 | 18.2 0.68 68| 14.44| 78.6) 1.016 S.32° W. 4.5
2,000 | 806.7| 14.8 0.68 65 11.27( 75.1{ 0.971 [ S, 29° W. 3.8
2,500 | 760.3 | 1l.4 0.68 63| 8.80| 71.7| 0.937 | S.28° W. 4.6
3,000 716.5| 88 0,52 52| 6.12| 68.3| 0.883 | S, 30°W. 6.6
3,500 | 875.5| 5.3 0.70 74| 7.00] 65,21 0.B428.2I°W. 8.8

August, N

0 . X 66| 24.95| 89.6 | L3581 ........c|eceilll.
233 88, 0 . 67! 22.67| 8.0 1.138| 8. 7°E. 3.3
250 | 986.0| 26. 1.18 67| 22.51{ 879 1137(8. 9°E. 3.4
500 | 958.4| 24.5| - 0.84 881 20.58{ 8.1{ 1L113{8S. 4°W. 4.8
7501 9315} 23.0 0.60 68| 18.80| 84.1| 1.083 | S. 13° W. 5.0

1,000 | g05.2| 2L.5 0.60 67 17.24 | 82.2| 1.063 | 8. 24° W. 5.7
1,250 | 879.5{ 20.1 0.56 66| 15,50 | 80.3 | 1.038 | S.33°W. 5.6
1,500 | 854.3 | 18.4 0.68 1. 67| 14.14| 78.5| 1.015|S.38° W. 5.5
2,000 | 806.1| 15.0 0,68 67 1L.31| 75.0] 0.970 | 8. 44° W, 6.7
2,500 | 760.1| 12.0 0.60 61| 819 7.6 0:925|8.5°W, 7.0
3,000 718.21 9.2 0.56 54| b5.85! 68.2 | 0.881 1 8.51°W, 8.8
3,600 674.6 6.5 0.54 4,46 640! 0.839 [ B.34° W, 9.4
4,000 | 635.6 3.6 0.58 561 3.091 61.8] 0.798 | 8. 42° W. 1.6
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TABLE 4a.— Mean free-air barometric and vapor pressures, temperatures, " TABLE 4a.— Mean free-air baromelric und vapor pressures, temperatures,
relative humidities, densities, and wind resultants at Broken Arrow, relative humidities, densities, and wind resullants at Broken Arrow,
Okla.—Continued. Okla.—Continued. ‘

September. Summer.
Rela- Resultant wind. Alts Iéie‘}g- Vapor Resultant wind.
|- = - a I3
t‘tl(a Pres- | memperature. t}{g? ‘;)?'gg Density. tude, f&fg Temperature. | bhu- | pres- Density.
m.s.1.| sure mid- | sure. : o | veloc- m.s. 1. : mid- | sure. Direction. | Veloe-
ity. Direction. ity. ) ity. | ity.
m ols 0&. . ;g}o At/100 m ‘7%8 mb. . m. p.8
m. .| mb. °C. |ayioom.| % mb kg./m3 m.p.s 2 014, L 25.47 - B R TR AL RIS
01,0140 251 | oiin by | s | oeo | GTHe | | B oss2| 24 68| 22.75| 88.2) L 8.2
233 | 988.3 | 22.8 ... 69| 19.44| 89.3| 1.155| 5. 1°E. 31 0 986.1 | 26.2 1.18 68 | 22.53 . . . . 3.3
250 | 986.3 | 22.5 1767 69| 19.32 | 89.3 | 1.154 8. ' 3.2 20| 9e8.54 249 0.8 68| 20.05 . . - oW 4.6
500 058.3 | 20.5 0.80 68| 17.131 87.4 | 1.130 °W. 4.6 031.6 | 22.3 0.68 68| 18.21 | 84.4 | 1.001[8S.17° W. 5.0
750 031.0 | 19.1 0.56 66| 15.14 | 85.4 S 168°W 5.4 1,000 005.2 | 20.7 0.64 68| 16.70 | 82.5| 1.066 | S.25° W. 5.3
1,000 004.3 | 17.9 0. 48 63| 13.47| 83.3| 1.077 19° W, 5.0 1,250 879.5 1 19.1 0.64 69 | 15.23 | 80.6 | 1.042 1 S. 30: W. 5.2
1250 | 8182 | 165 0.56] 63| 11.95| R1.3| 1.051|8.22°W.| 4.8 1,600 854.3 | 17.5 0,641 69| 13.71| 78.8| L.018|8.35°W.| 5.2
1, 500 852.9 | 15.2 0.52 60| 10.37 | 70.41 1.026 | S. 35° W. 4.9 2,000 805.8 | 14.2 0.66 67 10.79 | 75.2 0.972{ 8.30° W. 5.5
2’ 000 804.1 | 13.0 0.44 52 7.40 75' 51 0.976 | S. 44° W. 7.1 2,500 759.5 | 1L2 0.60 60 7.84 | 7TL7| 0.927{8.37° W, 6.1
2500 77.7] 10.5 0. 50 sl £23| 18| ooz |8 oW 50 3,000 | 715.5| 8.4 0.56 53| 5401 68.3| 0.883 [ S.31°W. 7.5
3,000 714.0 8.1 0.48 31 219 68.4| 0.88%4 | S. 23° w. 6.4 3,500 673.8 5.4 0.60 60 5.13| 650 0.841 [ 8.23°W 9.5
3: 500 672.5 5.6 0.50 32 1.69 | 65.0| 0.840 | S. 7°W. 7.6 4,000 634.8 2.5 0.58 63 4.66 1 61.9| 0.800(S.32°W 11,0
4,000 | 632.1] 2.6 0.60 34| 1.15| 6L8| 0.708 | 8. 22° W. 7.3
Autumn.
0 . , 73| 15.80 | 98.61 1.210 |....o...idoeeen.e,
October, 233 . ) 71| 14.21| 917 1185 S. 2.1
. 250 . . 71! 14.10| 01.6| 1184 |S. I°E, 2.3
?gg . . 63 ﬁ 52 gg.g % 15; g. g: xvizrr 3.6
011,067 | 19.51.......... 74| 18.30 | 93.1| 1.204 |...oo..onibons . - i -3 . <127 1 8. . 4.4
233 | 9895 | 17.7 [0l 72| 14.97| 92| 1179 'S 6K 3.1 Lo% . : 651 10.22 | 84.9| 1098 |S.14°W.| 4.5
0l oars!| 17 ok Z1Ivel ool L1 ls 6 E 34 ,250 | 877.4{ 1.5 0.40 62 9.16| 82.8| 1.070]S.24°W. 4.8
500! 9590 | 16.0 o 64 115581 Bee) 1108 2 W 7 1,500 | 851.6 | 10.6 0.40 59 | 8.07| 80.6| 1.043|S.35° W. 4.9
70| o2l 149 hoh I el se7| Li21|s sw. 56 2,000 | &02.0| 8.6 0.38 50 | 5.73| 76.5| 0.989 | S. 46° W. 7.1
1o | 9osT! 139 04 S| 1081 ] 85| 1om|s 2w 5o 2,500 | 754.9| 6.4 0.44 39 | 3.54 | 72.7| 0.940 | 8. 56° W, 7.0
ool wrsl 1o o 8| 1964 524! 1065 | S 20° W, 58 3,000 | 7103 | 4.0 0.48 33| 222 69.0] 0.892|S.60° W. 8.1
1,500 | 852.1| 12:0 0.40| 58| 852 80.3| 1.038|S.28° W. 5.9 3,500 | 668.2) L3 0.54| 31| 155! 65.6| 0.848 | S, 67° W. 9.6
poal et o9 o 81 331 73| oessls I W 78 4,000 | 627.9 | —1.5 0.56 27| 0.87] 62.3] 0.805 | S, 76°W.| 13.0
2001 R0 %4 s w1 8 I8 s |sasew Sl 4,500 | 580.7 | —4.3 0. 56 25| 0.51] 50.1| 0.764 | N.ss° W.| 17.3
3000| 71L1| 40 0.50| 21| -Lsa| 68.9| 0.801 |8S. 58 W. 9.2 5,000 | 553.0 | —7.9 0.72| 27| 0.42| 6.2 | 0.726- S.85°W.| 157
3500 | 668:9] 2.2 0.54 16| 0.62| 65.5| 0.848 | S.64° W.| 12.5
‘4,000 | 628.7 | —0.5 0,54 62.2 | 0.804 | S.69°W.| 14.0 Winter.
4500 | 59.7 | —3.8 0.66 59.11 0.764 | N.89° W.| 154
5,000 | 554.0 | —7.4 0.72 56.2 | 0.727 | 8.85°W.} 157 01,0206 53........ 80| 7.44] 98.6| L2m|.....ideiee...
233 | 9919 | 4.1l.......... 741 6.35| 96.2 | 1.244 | S.63° W 1.0
250\ 980.8| 4.0 0.59 74| 6.280 96.0| 1.242 | S, 52° W, 1.1
500 | 950.7| 2.9 0.44 68| 528! 93.5| 1.209 | S.50° W. 2.7
Navember. 750 | 930.5| 2.5 0.16 62| 4.56| 90.8| L1I74|S.58°W. 3.9
1,000 | 902.3! 27| —0.08 55| 3.02| $5.0! L.1381S.64°W 4.6
1,250 214. 9| 2.7 g. 00 55} 3. i)g 85,8 i (1](7)3 8. igg: }g g.z
1,500 8.5 21 . 24 4 3. 83. . 8, .
osg | oRe R R B %R Do laseewil e 2000| 797.6| 05| 0.32| 43| 266| 78.4| LOI4 | N.8I°W 7.6
250 os0.90] 84| 0,59 " 812 | 94.5 1222 | & 33° W, 0.5 2,500 749.3 | ~1.7 0.44 42 2,27 74.3| 0.060 | N.80° W 9.7
060.3 7.1 0,52 68 7.20 | 921 L.191|S. 7°W. 1.8 3,000 703.4 | —4.4 0.54 43 2.08 | 70.4 | 0.911 [ N.70° W 12.8
750 031.5 8.2 0.36 67 6.78 | 80.6 | 1.159 |S. 7°W. 2.4 3,500 660.4 | —6.7 0.46 45 2.00 | 66.7 0.862 | N.65° W 16.3
1,000 | 903.5 5.8 0.24 65 6.38 | 87.1] 1.127]S.18° W. 2.9 4,000 619.6 | —8.6 0.38 38 1.62 63.0| 0.815 | N.78° W. 15.7
1' 250 876.3 5.0 0.24 61 5881 84.7| 1,085 8.32°W. 3.9 4,500 570.9 (—12.1 0.70 38 1.56 | 59.8 | 0.773 | N.80° W 17.0
10500 | 850.0 | 4.4 0.24 58| 531! 82.4| 1.065 S, 47°W. 3.8 5,000 | 543.4 (—15.5 0.68 39 1.52 | 56.7 | 0.734 | N.68° W, 17.0
2,000 | 799.2| 2.9 0.30 52| 4.34| 77.9| 1.007 | S.59° W. 6.9
2,500 | 75L.4] L3 0.32 46| 3.35| 73.7| 0.053 [ 8. 71°W. 7.7 Annual,
T HEHE AR EE HEs 3 QA0
.6 | —3. ) ) \ ) 8. . ,
AR I R A T e L R
4,500 | 584.8 | —8.9 0.48| 32| 1L07| 59.6) 0.771 | N.67°W.|  28.5 250 | 08,0 | 15.3 6k’ 70) 1388 on7| 1186 (S 1PW.| 23
. 500 | 958.2 ] 13.6 0.68 68 12.26 | 80.6| 1.150 | 8. 11° W. 3.6
750 | 930.2 | 12.5 0.44 €6 | 11.04| 87.4| 1.130 | S. 18° W. 4.4
1,000 902.9 | 1.7 . 0.32 63| 10.01| 85.1| 1.100|S.27°W. 4.8
December. 1,250 | 876.4 ! 10.9 0.32 61| 90.06| 82.8] 1.071)S.38° W. 5.1
1,500 | 850.6 | 9.9 0.40 59| 8.06| 80.7| 1.044 | S, 47° W. 5.1
Em) mie 8 k) #) E)mepmiomwl
. 6.5 |ceeuennnn. 77| 971.8 3 I eeenses 2,500 | 753. 5. 3 . . - S. 630 W. .
o9 | POER SRl | LI L8| L2 Lo ie 0| 7000 | 23| 054 | 44| 340 62| 0885 |SIT0OW. 7.9
250 017.3 5.1 0.59 73 6,71 95.4| 1.234) S, 40°W. 2.1 3,500 666.7 | —0.4 0,54 46 3.00 | 658 0.850 | S. 74° W, - 9.5
500 | 957.4| 4.2 0.36 1 67| B5.70{ 92.8 | 1.200 | S. 48°'W. 4.4 4,000 | 620.6 | —3.1 0.54 4] 252 62.4] 0.807 8. 74° W, 12.7
750 | -928.4| 4.1 0.04 60| 4.89) 90.1| 1.165 | S. 49° W. 5.7 4500 | 587.9 | —6.2 0.62 42| 228 s0.2| 0.766 | N.&°W.|  16.9
1,000 ©000.3{ 4.8| -028{ & | 3.09| 87.2| 1.1278.60° W, 6.1 5000 | 5513 | —9.7 0.70 44 2.20| 56.1] 0.725 | N.89° W.| 157
1,250 | 813.2| 49| -—0.04 43| 3.43| 84.5| 1.093 | S. 80° W. 5.8
1 8.0 48| 0.24| 40| 3.04) 822/ 1062 w.| 58 ] .
2,000 | 796.5{ 2.3 0.40 34 %-34 77-3 1.007 | N.81° W. 7.3 TaBLE 4b.— Mean frec-air barometric and vapor pressures, temperatures,
250 | meb -2 048) % Lo B8 S0 S W 108 relative humidilics, densities, and wind resultants at Drexel, Nebr.
30500 | 659.7 [ —5.2 048] 31| 1.62| 66.3| 0.87 | N.79°W.| 16.5 January.
4000 e618.8)-7.7] 050 30| 1.53] 62.8| 0.812 | N.82° W.| 14.8
4,500 | 579.1 |—11.2 0.70 30| 1.47| 60.5| 0.770 | N.80° W.| 17.0 Rela-1- .
5,000 542.6 [—14.6 0,68 31 1,43 | 56.6| 0.731 | N.68° W, 17.0 Al ti(:'e Vapor Resultant wind.
tude é)rre:- Temperature. hu- | pros- Density. - -
m.s. 1| SU® id- | sure. Direction.| ¥ i‘ék’c‘
Spring. ity. Y.
m. mb, °g. | At/100 m. ‘7?)2 "q/gé; m. p. s
01,08.0| 150 ] oo 70| 14381 900} LA | [ N 01,0222 &0 » 1270 | N735 WL B
233 | '986.4| 14.9|.......... 69| 1272 9L9| 1188 8 12°E ‘2.9 : oot 1253 | N.69° W X
250 | - 984.2 .8 0.59 69| 12.60| 9.7 | 1.18 12° E. 2.9 1.213 | N.66° W. s
500 | 955.5 | 129 0.76 68 | 11.13| 80.6 | 1159 | 8. 1°E. 4.1 1.170 | N.68° W. 6.3
750 | 927.61 1L.6 0. 52 68| 1004 | 87.4| L131|8. 5°W. 5.4 1130 | N §7° W kbt
1,000 | - 900.2 | 10.7 0.36 67| 9.16| 85.2| 1101 | 8. 17°W, 6.1 1.005 | N 66° W, 70
1,250 | -873.7] 9.8 0.36 64| s.31| 83.0] 1.072]8.30° W, 6.7 1032 | Neeew.!| 111
1,600 | 847.8] 9.0 0.32 60| 7.26| 80.8| 1.044 | S.43° W, 6.6 0.975 | N.75° W.| 13.2
2,000 | 798.2| 6.8 0.44 54| 5.66| 76.6 | 0.991 | S. 58° W, 8.5 0.023 | N.73° W 15.5
2,600 7512 3.9 0,58 51 4.51| 72.9| 0.943]8S.65°W, 82 0.028 | N.TO W.| 155
3,000 | 706.3| 0.9 0.60 40| 3.78| 69.4| 0.897 | S.77° W. 8.4 0.825 | N.83° W 17:8
3,500 | ©663.7 | —1.8 0.54 51| 3.45| 65.8| 0.851|S.81°W.| 113 ore N sew | 189
000 8250 50| 0.64] 85| BIL| 62.6| O.810 | BITBW.| 148 5000 |.oueonfoonenns|oeeeneenefeonens|seeen e wl 15
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TABLE 4b.— Mean frec-air barometric and vapor pressures, temperatures, =~ TABLE 4b.— Mean free-air barometric and vapor pressures, temperatures,

relative humidities, denstties, and wind resultants at Drexel, Nebr.—Con. relative humidities, densities, and wind resultants at Drexel, Nebr.—Con.
February. July.
Rela- Resultant wind. Rela- Resultant wind.
Alti- | prec. tive | Vapor . Altf- Pres- tive | Vapor
tude, sure Temperature. hu- | pres- Density. tude, sure Temperature. hu- | pres- Density.

m.s. I . mid- | sure. Direction. Veloc~ m. s. i . mid- | sure. Direction. Veloc-

ity. tloity. ity. ] ity.
mb. °C. | AHI00m.| 9 mb. % | kg./m.s3 m. p. 8. m. mb. °C. |Ay100m.| % mb. % -1kg./m3 m. p.'8

0 87 | 4.39|101.5] L313 |........._.L.... p 1,012.8 | 27.8 / ...... %6 | 23.48 | 899 | 1162 1..........|...nll,
306 . 79| 3.781 97 1,258 | N.56° W 1.4 396 | 068.4 | 25.6(.......... 62| 20.01| 8.7 1.121 | 8. 2°W. 2.3
500 38 771 3.60| 96.2) 1.244 | N.64°W 2.0 500 | 957.0 25.0 0.58 61 10.00 | 859 1.110!8S. 4°W. 3.1
750 .12 731 3.25| 93.3| 1.206 | N.67° W. 4.1 750 | 930.2 | 23.6 0.56 50| 17.10| 83.9] 1.085 | S.18° W.| 4.2

1,000 . 24 68 | 3.06| 90.2| 1.166 | N.64° W. 5.7 1,000 | 903.9 | 22.2 0.56 58| 15.50 | 82.0 | 1.080 | S.25° W. 4.5
1,250 : 28 63| 2.90| 8.1 L1127 | N.63°W 6.7 1,250 | 878.3 1 20. 0. 60 57| 14.01| 80.1] 1.035 | S.3¢°W. 4.8
1, 500 . 00 59 2.65| 84.4| 1091 | N.68° W 8.9 1,500 853.2 | 10.1 0,64 57| 12.521 78.3| 1.012 | S.40°W. 4.6
2,000 .18 54| 2.22| 79.5! 1.028 | N.63° W 1.0 2,000 | 805.2| 15.8 0.68 55! 0.86| 74.81{ 0.967 | 8.53° W. 5.3
2,500 . 42 521 1.83! 75.2| 0.972 | N.70° W 13.1 2,500 | 759.2 | 12.4 0. 68 7.911 71.4| 0.923 ' S.69°W. 6.0
3,000 48 53| 1.51| 7.2 0.920 { N.73° W 15.1 3,000 7i5.4| 8.0 0.70 53| 6.27| 68.1| 0.8%1 | S.67°W. 6.7
3,500 . 56 53| 1.19| 875} 0.873 | N.71°W 16.7 3,500 673.6 5.3 0.72 54| 5.01| 65.0[ 0.841 | S.68° W. 7.2
4,000 . 58 51 0.8 64.0] 0.827 | N77° W 16.7 4,000 634.2( 2.0 0.66 53| 3.95! 62.0] 0.802 ] S. 68°W. 7.0
4,500 .74 55| 0.74| 60.9 | 0.788 | N.81° W 18.5 4,500 | 596.6 | —1.2 0.64 50! 3.08| 59.01 0.763 | 8.50° W. 7.2
5,000 .78 55] 0.61] 58.0| 0.749 | N.76° W 19.7 5, 560.8 | —3.2 0.40 43| 2.36| 55.9| 0.723 | S.85° W. 6.3
March. August,

01,0154 67! 70( 658 976 1262 ..........0........ 0 74 | 21.62] 91.1| 1.178 |......... P O
396 | 967.41 4.3 1. 66| 540 03.81 1.213 ! S.33°W. 1.0 306 66| 18.12 | 87.6 | 1.132 (8. 14°E. 1.8
500 | 955.1| 3.7 58 65| 510 92.8| 1.200 | S.37°W. 1.1 500 | 057.2 | 22.5 0.38 631 17.20| 86.7 | 1.121 | S. 8°E. 2.4
750 { 926,01 2.8 0.36 63| 4.56| 90.3 | 1.167 | S. 68° W. 2.4 750 | 930.1 | 21.4 0.44 59{ 15.18| 84.5| 1.093 | S. 3°W. 3.5

1,000 | 897.7 1 2.3 0.20 60| 409 87.71 1134 S.77°W. 3.3 1,000 | 903.8 | 20.2 0.48 57| 13.65| 82.6 | 1.067 | S.19°W. 3.8
1,250 | 870.4 | 2.1 0.08 55| 3.73| 85.1| 1.100 | S. 86° W. 4.0 1,250 | 877.9 | 18.9 0.52 56| 12.37 ) 80.6] 1.042 | 8.31° W. 4.2
1,500 | 843.9 | 1.6 0.20 521 3.36| 82.7 | 1.069 | S. 83° W. 51 ,500 | 852.7 | 17.4 0.60 55( 11.17| 78.7| 1.018 | S. 44° W. 4.4
2,000 | 793.0 | —0.4 0.40 50| 2811 783 | 1.012!S.8°W. 6.6 2,000 | 804.1| 14.1 0.66 561 9. 75.1| 0.972 | 8. 61° W. 5.9
2,500 | 744.9 | —3.0 0.52 50 2.37] 74.2! 0.960 | S. 84° W. 9.1 2,500 | 757.9 | 10.7 0.68 57] 7.62| 71.7| 0.927 | 5.69°W. 7.3
3,000 | 689.5 ) —5.8 0.56 521 201 70.41 0.911 w. 1.7 3,000 | 713.9 .2 0.70 58| 6.13| 68.4| 0.885|8.75°W. 9.0
3,500 | 650.4 | —8.8 0.56 52 | 1.69| 66.8| 0.864 | N.84°W.| 14.8 3,500 | 672.0| 3.8 0.68 571 4.75( 65.2( 0.843 (.S. 74°W. 9.0
4,000 | 615.7 [—11.2 0.52 52| 1.49) 63.3| 0.819 | N.80° W. 18.4 4,000 | 632.1| 0.5 0.66 51| 3.36] 62.11{ 0.803}8.73°W. 9.9
4, 500 576.7 (~15.6 0.88 73 1.39 | 60.3 | 0.780 | N.82° W. 17.3 4,500 595.1 | —2.9 0.68 47 2.34 | 59.3] 0.766 | N.84° W, 9.2
5,000 | 539.7 —19.0 0.68 66 0.77| 51.2) 0.740 | N.68° W.1  13.8 5,000 | 559.1| —6.1 0.64 46| 2.05| 56.4| 0.729 | S.8¢°W.|  10.9
i
April.

01,0143 10.8 . 66| 820 06.0) 241 | ... .. ..... 92.9| 1.201 |.......... N IO
396 967.0 7.8 . . 66 7.05 1 92.2 ) 1192 | N.5g° B 0.9 89,2 | 1.153 | S.22° W. 1.7
500 954.7 7.0 0.77 66 6.73 1 91.6| 1.185 | N.52° E, 1.0 88.2 { 1.141 | S.21° W. 2.2
750 ] 9026.1| 5.0 0. 80 67| 6.02| 8.5 1.158 | N.32° E. 1.3 8.1 | 1113 | 8.33° W, 35

1’000 808. 1 3.8 0,48 66 5. 50 87.2 1.128 | N.12° E. 1.0 84.0 1.086 | S. 40° W. 38
1,250 | 87L0| 2.8 0. 40 65! 5.06 |- 84.9| 1.098 | N.42° W, 11 81.8 | 1.058 | B, 56° W. 3o
1,500 | 844.6 | 1.8 0.40 63| 4.61| 82.6 | 1.068 | N.66° W. 1.8 79.8 | 1.032 | 8. 85° W. 7
2,000, 793.8 | —0.3 0.42 61 ] 3.77| 78.3| 1.012 { N.75° W 3.7 76.0 | 0.983 | 8. 4° W, 55
2,500 [~ 745.6 | —2.6 0.46 60! 3.07| 742 0.949 I N.73° W 6.0 72,4 | 0.936 | S. 84° W, g
3,000 | 700.2 | -5.2 0.52 621 260 70.4 0.910 ] N.80° W 8.9 68.9| 0.800 |5, 88° W, 9.2
3,500 | 657.3 | —8.2 0.60 64| 2.13| 66.81 0.864 | N.85° W 10.8 65.5 | 0.847 | N.84° W. 10.7
4,000 | 616.4 —11.6 0. 68 68| L1741 63.4| 0.820 | N.88° W 13.7 62.2 | 0.805 | N.71°W. 13.0
4,500 | 577.4 |—14.7 0.62 671 1.30] 60.2] 0778 | N.8°W 16.1 59.11 0.765 | N.68°> W. 4.3
5,000 | 540.4 |—18.0 | 0.66 65 0.95| 57.1| 0.738 | N.82° W 16.6 56,21 0.727 { N.64° W. 18.2
i t
May. October,

01,0123 184 | ......... 681 14.45| 93.1 ) L2M [.. . ... oifinnnenns 0 , 65 0.43 ] 05.5] 1,235 |.ccuecacns|ons
396 |, 966.4 4l 641 12.03 89.6 1.6 306 .5 . 62! 854 01.61 1.185( S.28° W. 1.4
500 | 0546 |.15.8 0.58 63 | 11.41 | 88.7 1.9 500 | 957.5) 10.7 0.38 61| 825) 90.6! 1.172 | 8.20° W. 1.8
750 | 926.9 | 14.1 0.68 621 10.19 | 86.6 2.2 750 | 929.2 0.7 0.40 59| 7.51| 8.3 1.142{B8.41°W. 3.3

1,000 | 899.6 | 12.6 0. 60 62 ] 9.24| 84.5 2.6 1,000 | 90L.5| 9.0 0.28 57| 6.98| 859! 1111} 8.54° W. 3.7
1,250 | 873.2 | 1L.2 0.56 621 835 8.5 2.6 1,250 | 874.9| 8.4 0.24 64| 6.37| 83.41 1.079|8.58° W, 4.5
1,500 | 847.4 | 9.7 0.60 62| 7.46 ) 80.5 3.4 1,500 | 848.8 | 7.6 0.32 53| 5.8 | 81.3| 1.051S.60°W. 5.5
2,000 797.7 7.0 0.54 59 576 | 76.5 4.2 2,000 708.7 5.3 0.46 53 500 77.1( 0.997 | 8. 76° W. 7.6
2,500 1 750.6 1 4.1 0.58 571 4.561 72.8 4.6 2,500 | 75L.3| 2.6 0.54 53| 4.17| 73.3| 0.048 | 8. 77° W, 9.5
3,000 706.0| 0.9 0.64 58| 3.681 69.3 6.4 3,000 | 706.3 ] —0.1 0.54 51| 3.38| 69.6| 0.900 | 8.81°W.| 10.8
3,500 663.5 | —2.0 0. 58 58 2.98 | 65.8 6.4 3,500 [ 663.7 1 —2.8 0.54 50 2.771 66.1 | 0.854 | 8. 87° W. 1.7
4,000 { 623.2| —~5.0 0. 60 601 2441 62.8 6.1 4,000 | 623.1| —5.5 0.54 48| 2.30| 62.7| 0.810 | 8, 87° W. 12.0
4,500 | 584.8 | 8.1 0.62; 63 204} 59.4 8.1 4,500 | 584.6 | ~7.5 0.40| 45| 103| 59.2| 0.766 | N.7T1°W.| 154
5,000 | 549.0 [—1L.5 0.68 68| 1.54| 56.5 18.3 5000 | ooeoee oo 55° W. 13.9
June. R November.

01,012.4 | 23.6|.......... 1) 2056 9.2} 1180 | ... .. deeuuoan. 0]1,019.3 4.5 e 79 6.60 | 98.7
396 | 967.4, 212 ).......... 68| 17.20 ] 88.0| 1.138 | S.19° W. 1.2 3061 970.9 | 3.7 i.......... 71| 5.8 64.3 1.3
5001 955.8| 20.5 0.67 67| 16.13| 87.2| 1127 | S.15° W. 1.4 5001 958.6( 3.6 0.10 681 5.58| 903.2 2.0
750 | 928.5| 18.8 0.68 65| 14.13 | 85.2 | 1,102 | 8. 27° W. 2.3 750 | 929.5 | 3.2 0.168 64 5.07{ 90.5 3.8

1,000 | 901.8| 17.5 0.52 64| 12.83| 8.2 1.075/8.46°W. 3.1 1,000 902! 3.0 0.08 59| 4.50| 87.8 4.8
1,250 | 875.8 | 16.2 0.52 63| 11.54| 8L2| 1.050 | S. 59° W. 3.6 1,250 873.9| 2.7 0.12 561 4.28| 85.2 5.7
1,500 | 850.4 | 14.9 0.52 61 10.24| 79.2 ] 1.024 | S.69° W. 4.7 1,500 | 847.3| 2.3 0.16 54| 3.06| 82.8 6.6
2,000 | 8015 11.9 0.60 58 811{ 75.5] 0.976 | 8. 72° W. 6.2 2,000 | 795.5| 0.8 0.34 51 3.28) 78.2 7.3
2,500 1 754.9| 8.7 0,64 57| 6.62| 72.0] 0.930 | S.83° W, 7.4 2,500 | 747.4 | —1.8 0.48 51| 278 74.1 8.6
3,000 710.6| 5.6 0.62 56| 544 ] 68.5| 0.886 | S. 89° W. 9.2 3,000 | 700.7 | —4.6 0.56 52| 239 70.2 - 10.0
3,500 | 668.5( 2.1 0.70 56| 4.46| 65.3 1 0.844 | N.89° W. 10.6 3,500 | 657.5! —7.3 0.54 53( 2.00| 68.8 11.0
4,000 628.5 | —1.2 0. 66 56 3.67 ) 62.2| 0,804 | N.78° W, 10.8 4,000 616.7 (—10.3 0.60 53 1,60 | 63.2 13.0
4,500 | 590.4 | —4.2 0.60 52| 2.71| 59.1| 0.764 | N.67° 14.2 4,500 | 577.6 |—13.0 0.54 46| 113 50.8 4.1
5,000 | 554.5! —8.0 0.76 54| 1.99| 56.3| 0.728 | N.51° W. 19.8 5,000 | 542.1 |—15.6 0.52 38| 0.60| 66.7 16.1
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TABLE 4b.— Mean free-air barometric and vapor pressures, temperatures,  TABLE 4b.— Mean free-air barometric and vapor pressures, lemperatures,

relative humidities, densities, and wind resultants at Drexel, Nebr.—Con. relative humidities, densities, and wind resultants at Drexel, Nebr.—Con.
December. Annual.
. Rela- Resultant wind. Rela- ) Resultant wind.
Altl- _ tive | Vapor Alti- . tive | Vapor _
tude, f‘fr": Temperature. | hu- | pres- Density. tude f&fg Tomperature. | hu- | pres- Density.
m.s. 1. . mid-| sure. Direction.| V.o m. s . : - mid- | sure. Direction. | V.eloc-
ity. | ity. ity. . ’ ‘| ity.
m. mb. *C. | AtfI00m. P mb. % | kg./m3 m.p.s. m. mb. ° (., | At/100 m. mb. or | kg./m3 m. p. s.
001,005 5.0 ........ 9| 4.35|1023| 1323 |...... T e ol1,016.2| 1.2 o0 m. % | 2| oo | ko | Lot
306 | "069.4 | —4.5 . ........ 80 3.76) o7.1| 1256 | N.70°W 0.9 306 | 968.0 1 9.6 ......... 60| 9.8 92.0| 1.190 | §.37°'W. 0.0
500 | 956.7 | —4.4 | =0.i0°| 77| 3.61| 958 | 1230 | N.82°W 1.6 500 | 056.8] 9.2 038 67| 9.40 | 9LO| 1177 | S.43° W. 1.2
70| 926.9| -39 —0.20| 71| 337 027 L1808 |N.73°W 3.3 750 | 928.3| 8.3 0.36| 64| 8.40)| 88.6| 1.146 | S.63° W. 2.1
1,000 | 898.0|—3.0| —036| 65! 3.19| 89.5| 157 | N.72°W 4.7 1,000 | 900.5| 7.6 0.24| 61| 7.65| 86.2| 1114 |8.72°W. 3.0
1,250 | 870.1| 25| —020| 60| 203) 86.6| L1180 |N.T°W 5.1 1,25 | 873.7| 7.0 0.2¢| 58| 6.95| 83.8| 1.084 |S.80°W. 3.8
10500 | 843.1| —2.7 0.08| 58| 271 83.9| 1085 | N.IT°W 6.7 1500 | 847.5| 6.2 0.32| 56| 6.27| S1.6| 1.054 | 8. 85° W. 4.8
2,000 | 7016 | —4.2 0:30| 55|, 2.26| 79.3| 1.025 | N.78° W 8.7 2,000 | 797.2| 4.0 0.44| 54| 5.09| 77.4 1000 |S.89° W. 6.6
2)500 | 742.8 —6.4 0.44| 55| 1.90| 750| 0.970 | N.79° W 11.1 2,500 | 749.6 | 1.3 0.54| 53| 4.16| 73.5| 0.950 | N.88° W. 8.5
3,000 | 695.7 | —8.9 0.50| 5| 150| 70.8| 0.017 | N.80°W.| 13.1 3,000 | 7043 [ ~1.6 0.58| 53| 3.40| 69.8| 0.002 | N.8&7° W.| 10.4
3,500 | 652.1 |—11.4 0.50 | 57! 1.30) 671 0.868 | N.88°W.| 152 3,500 | 6615 ) 4.5 0.58| 53| 74| 66.3| 0.857 | N.86°W.| 1L6
4,000 | 6111 |—14.3 0.58| 57| 098] 38| 0.822 | N.g3°W.| 17.2 4000 | 6210 | ~7.5 060 52| 218 629 0.814{ N.8° W.| 1.7
4,500 | 572.8 |-17.1 0.56| 59| 063] 603| 0.780 | N.TO°W.| 186 4,500 | 5827 |—10.6 0.62| 53| 1.70] 50.8| 0.773 | N.82°W.| 13.3
5,000 | '536.7 |-10.7 0.52 50| 0.37| 57.1| 0.738.| N.73° W, 17.6 5,000 | .546.6 |—13.7 0.62 51 1.25 | 56.7 | 0.734 | N.76° W. 14.4
_.Spring. TABLE 4c.— Mean free-air barometric and vapor pressures, lemperatures,
relative humidities, densities, and wind resultants at Ellendale, N. Dak.
0}1,0140] 120} ......... 68| 9.74| 955 1.236|.......o. ... ' January.
A e IR R R S A
70| 9263 | 7.3 060| 63| 603 888| LM8|S.3TW.} 08 g | Bola- | vapor Resultant wind.
BRI G B4 B R HR B b MG I memee | B2 oy |
. 150 | si53| 43| 40| 58| b15| 8L9| Log|S.7TEew 30 TS ‘ mid- | sure. Directon. | VSloe-
2,000 7948 20/ 048 56| 41 n1 1.008 8. 5}:&’. &7 ¥ ¥
: —0: '0.52 . 3 3 . . 3 ;
§'% '71(2)’{8 —g.g ~g.gs CoBT 277| 70.1] 0.908 | S. 86° W. 9.0 m. mb. | °C. |ayl00om.| % | mb. | % |kgjm3d ‘ m. p. 5.
3'500 . g59.1| —6.4 0.58 58 2,971 66.5| 0.860 | N.88° W. 10.7 01,0217 [=1L1 j.......... 86 2.70 1 105.0 | 1.358 [... ....c.ifemennnns
<3000 | 6185 —9:4 060| 60| 1.80| 632 0.816|N.83°W.| 13.3 444 | '964.3 1~1L0 .. oo..... 79| 241 09.1| 1.281 | N.48° W. 3.6
4500 | ‘Gre.7|-129| 070|688 L58| 60.0) 07758 88W.| 131 o) gerz|-iOl W) B BRI IEINEW! &3
—16. ) 6| L 57.0 | 0.736 | S.89° W.| 16.1 .5 {~10. —0. . . .2 . . .
5,000 | 543.1)-16.3 0.68 1.09 o 1,000 896.8|—9.1| —0.64] 65| 216 9.5 1.18 | N.55° W. 8.1
1250 | 868.3| 80| —044! 60] 214 8.2} L1l N.56°W. 9.4
‘ S1To%| R IR Ms| Lom|Ngew| @6
Su er, . 5 . 5 1 3 . 042 L51° W, A
mm . 0.8 53| 1401 76.3| 0.08 | N.g7°W.| 147
0.58 | 50 L03| 723 0.935 | N.s8°W.| 16.6
0.5 |- 59| 076 68.5| 0.8% | N.61°W.| = 16.8
300 | 0082 | 08|l ol B o pmo| sl Sil B OSB! 81| MmN W 181
mo| wer| meURE| &) ILh) el LIS BN 43 Gis| S| o] os| o |Nwew| i
.6 . . . . . . . b | e R IRV A -
1,000 | - 903.1| 10.0 0.52] 50| 13.99| 82.6| 1.068 | S.20°W. 3.8
T 10260 | 813 185 0.56 | 58| 12.64| 80.6| 1.043 | S.41°W. 41 February.
1,50 | 85211 17.0 060 | 57| 11.31] 78.8| 1.018|S.51° W. 4.5
2000 | 803.6 | 13.8 0.64| 56| 9.09| 75.2| 0.972]S.6€3° W, 5.7 0 ga] a26slroaa] nasol ... .l
c.2)500 | 75731 10.5 0.66 | 56| 7.39| 7L7| 0.027 | 8. 74°W. 6.9 444 1 0] 248 98.6| 1.275 | N.30°W. 3.3
3,000 | 713.3 1 0.68| 56| b5.95| 684 | 0.88 | S, 78° W. 83 500 ) . 0.187| 78| 2.46| 97.9| 1.266 | N.33° W 3.6
3,500 | 674! 3.6 070 | 56| 4.74| 65.2| 0843 8. 79° W, 9.1 - 750 | 9259 |-10.1 0.00| 76| 234 94.8| 1.226 | N.40° W, 18
4,000 | 631.6| 0.3 066 54| 3.66 621 0.803 8. 83°W. 8.8 1,000 | 896.2 -10.0| —0.04| 73| 225| 9.7 1180 N.38°W 5.2
4500 { 504.0 ) —2.9 0.64 | 50| 2.71| 50.1| 0.785 | N.8g° W. 9.4 1250 | s67.7! 05| —0.20| 60 215| s8.6| 1.146| N.42°W 6.2
5,000 558.1 | —5.9 0. 60 48 2.13 56.2 0.727 | N.71° W, 12.1 1, 500 840.1 | —0.4 —0.04 65 2.03 85.7 1,108 | N.51°W 7.8
2,000 787.4 (—10.5 0.22 83 1.78 80.8 1 N.57° W. 9.7
2,500 737.6 [—12.3 0.36| 60| 1.53{ 76.2| 0.985 ! N.62°W.! 12,9
3,000 | 690.7 |—14.4 0.42| 56| 12| 710 0030 N.63°w.| 144
Autumn. 3,500 | 646.8 |~16.9 0.50| 53| 0.06| 68.0| 0.879 | N.64° W.| 13.8
: 4000 | 605.0 |—19.2 0.46| 52| 0.83| 64.2| 0.830 | N.62° W 14.8
4, 500 566.0 [—21.9 0.54 | 45 0. 61 60.7 0.785 | N.70° W 15.3
72| 10.68| 956 1236 5000 | 520.3 |—24.9 0.60| 38{ 0.87| 57.5( 0.743 (8. 87°W.| 185
970. . 66| 035 0.7 1.185 | 8. 44° W. 1.2
3 3 3 64 8.99 90.7 L1721 8. 45° W. 1.8 March.
750 | 929.7 | 9.8 036 - 61| 811 83| 1142 (8. 50°W.| .31 :
000 | 902.0| 91 0.28| 58| 7.40| 859 | 1111 | 8. 64°W. 3.8 1,007.3 | =18 ......... 89| 4.07]100.0) 1304 | iforeensns
1,250 | 8753 | 8.4 0,28/ 55| 6.71| 8.6, 10818, 72°W. 4.5 444 | 79620 | —2.4 1000000 75| 411 96.6 | 1236 | N'63 15
1,500 | 849.2| 7.8 0324 83 610/ 8.3} 1.05 8. 702 W.| 5.4 500 | 955.3 | —2.4 000 73| 401 950 1228 |N.76°W.| 14
2,000 798.8; 5.3 0.46) 52 &0 1| 0097 8. 8T W.1 68 750 | 925.6 | ~2.6 0.08| 66| 3.56| 92.1| 1.101|S.80° 2.4
2,500 | 7513 | 261 0.54) G2 ‘Al4) 788 0.048) 5 SSTW.|. B4 1,000 | 896.7 | ~2.4| —0.08] 60| 332| S92 L183 S.79°W.} 3.0
3,000 705.8)| —0.2 0.56 & 2-78 6%1 0.809 | N.89° W. 9.9 1,250 | 868.9 | —2.9 0.20 551 3.11| 86.6| 1.119 |8, 88° 3.8
3,600 | 663.1) —3.0 0. 56 0ol 2wl 627 N.g°w.| 1.0 10500 | 8419 | —3.4 0.20 52| 2.80| 84.0| 1.086 | N.83° W 5.4
4,000 | 622.6 | —5.9 0.58 B bk 0.811 [ N.83° W.i 125 2,000 ( 790.5 [ —5.0 0.32 19| 236 79.4| 1036 | N.88°W, 7.4
4,600 | 5841 —8.5 0.52| 471 L -44 0, N.78 W, 142 2,500 | 741.8| —7.3 048! 9| Tes| 75.1| ootz | N7 W.| 10.4
5,000 | 548.6 |—11.3 0.56| 43| 1.35; 56.4) 0.730 | N.66°W.|  16.0 31000 | 695.6 | —9.8 050 | 47| 152| 7.2 0.920 | N7 W.| 10.8
’ 3,500 651.7 |—12.3 0.50 43| -1.15| 67.3 | 0.870 | N.86° W, 12.1
4000 | 600.5 |—14.9 0.52| 43| o089 636 0.822 | N.88*W.| 152
4500 | 5705 |—18.1 0.64| 44| 0.60] 60.3| 0.779 | N.78 W,| . 18.4
Winter. 5,000 | 5331 |—215 068! 44| o038] 57.1| 0.738 |8.89°W.| 20.1
s ‘April.
01|1,020.8 | —4 ool % 419 18%-% 1324 Wl d » ,

,6 ] —5.3 |. - 3. . . . . 1. 3 . L2565 fo......
e ch e B bR wd VRV 8 aPet Bloog] 8 )R e
70| 9.9 -83) 004\ 72| 1) 80 I N Eew | Al 500 | o354| 420 o8] 63| 52| 926| L18INuM W] 18

1,000 |  898.8 Y —0.38 66 90 8ol 1126 | N.es° w, 8 750 | 9265 2.3 0.76 63| 4.73| 90.5| 1170 | N.16° W, 1.0
1,250 | - 870.8 -3 —8-24 61 2-57 sia | 1091 | Nes® W 79 1,000 | 898.0( 0.7 0. 64 63| 420 82| LU |N.15° W, 1.0
1,000 | 843.7/ —3.8 0041 B NI hd| Lo | NCW| 101 ‘10250 | 870.4 | —0.5 o48 | 62| 3.83] 85.9] LI N3 w 1.6
2,001 79194 —5.9 o2 B 210 M0 | oo | NTOW| 25 1,500 | - 843.6 | —1.5 0.40 | 60| 3.42| 83.6 1.081 | N.34° W, 2.2
2,600 |  743.0 ok O as 4 1.8 2l 02| NT6° W, 144 2000 | 7921 —3.9 0.48 58| 2767 79.2| 1024 ) N.53° W. 1.9
o0 s o dasl B LB &Ll o | NmeW 158 oo | be s -3 SEl B el g'gig §'§1’° vl i

.0 j—12. - . - * oo v ) 000 4 | —8. . . . . . . X
4000 | 611.9 |—14.8 0.56 | 54| 0.04 Ggg g;!gg g% v 1.3 3500 | 653.8 |—11.6 0.54| 61| 154| 67.2| 0.869 | N.63° W. 4.5
4,500 | 573.7 \—17.9 Q.62 56| 0.74] 6 e | NTeew | 1n% 4,000 | 612.4 [-14.6 0.60 | 63| 124/ 63.8| 0.825 | N.43° W. 7.8
5,000 | 537.3 |—21.1 0.6¢| 56 0.5¢) 5.4 O : ' - £500 [ 573.5|-17.2| 0.52| 67| 0.82| 60.4| 0.781 | Nel®W.| 98
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TaBLE 4d.— Mean free-air barometric and vapor pressures, lemperatures, TaBLE 4d.— Mean free-air barometric and vapor pressures, temperatures,

relative humidities, densities, and wind resultants at Groesbeck, Ter.— relative humidities, densities, and wind resultants at Groesbeck, Ter.—
A i 3 A y 3
Continued. Continued.
. September. Summer.
Rela- Resultant wind. Rele- Resultant wind.
Alti- | prac. tive | Vapor Alti- | pras. tive | Vapor
tudﬁi sure Temperature. hu- | pres- Density. tude, sure. Temperature. hu- | pres- Density
m. s. 1. Iirrl,l;i‘ sure. Direction. Vl?‘l;,)c- m.s. 1 Ii]:lyd. sure. Direction. Vi%l;x&
.

m. mb. | °C. |AyI0Om T § mb. | %\ kg/mi m. P.§ ™ol1 %"1"5 1 29'7 Ao %75 'Ir'ébéz 9%;’ 0 kg'%is e
Jo|1,0153 ]| 2581 000 %0 2550 | 90.7 | L1713 | ...l 11| '999.1| 263|110 76| 25.07 | 8.1 1152 [8.7°W.|"TT28
141 | Coe.2 | 22l 79| 23.85| 89.7| 1.150 | 8.21° E. 19 30| oeeel agl oorl co| Ber| 83| T |s. 0w P
250 | 987.1| 23.4 0.73| 781 2263 | 88.9| L150 [ S.18°E 2.4 ol I 092 I 06| S| 118 |s e w 39
500 | 959.0 | 21.4 0.80| 771 19.96| 87.1| 1126|8.16°E 4.1 70| 9320| 206 o84 I .| 85| 10w |s 150w 5t
750 | 931.7| 19.9 0.60| 76| 17.89 85.11 1.100 | S. 9°E. 4.7 1000 9055 20,8 0521 T31 Sh! 823 | 1067|8100 W "

1, 905.0 | 18.9 0.40| 71! 1573 | 83.0| L073|S. 4°E. 4.6 Tos0| sre7! 103 0.521 701 10920 05| Lo41|s.20° W o4

1,250 | 8719.2| 17.8 0.44| 68| 14.05| 8..0| 1.047 ! S. 8 E. 4.3 Vool msi5| 178 0l w1 7| Lo |s 1w 55

1,500 | 854.0| 16.8 0.40| 64| 12.55| 79.01 1021 |S. 9°E. 3.7 Y000 | soso!| 149 0.601 S8 a0l 750l oerols oW e

2000 | 805.5| 14.5 0.46| 60! 10.07] 75.1| 0.972|8. 1°W. 3.2 0| 7508 121 S Bl 5o7| Tisl 0924 | s oW >0

2,500 | 750.3 | 12.0 0.50| 54| 7.72| 7L5| 0.024) 8. 9°E, 2.9 2001 7i57| o6 051 G| 2B Ot |S 30w 5

3% g;i o oes o 4 5.9 680 0580 5 2§: W 29 3500 | 073.5| 7.1 0.50| 45| 522| 646 0,835 8. 38°W. 6.6

2000| 6346 50| 048] 39| 41| 6L4| 0.793 | 8. 40°E. 11 4,000 | 6B.3| 41| 060] 30 362) 6L4] 07 NTW.| 59

Autumn.
October. )
ol1,017.2] 19.8[...eenes 80| 10.33 1 929 | 1202 |o.eeniiereeiennna.,
! 141 | 10007 | 18.8 |..... e 78 }glsig 9.8 1188 2 gg:}};. 0.7
01,0156 | 200 ........ 80| 20.30 | 92.4| 1194 ool 250 | "988.3 ) 18.2 - - - - 38 L. L5
141 12| 2001 |eeiniiis 80| 10.36| o2 1179 |8 3R 14 Mo teag) 108 o6l Tl 1% ST LIS mE 29

250 | 986.9 | 19.5 0.55| 80| 18.63| 90.3| 1.167 | S.19°E 2.7 Lool ksl ias o3| 70| 1264 seo| Loso|s 18° W, 38
500 | 9584 | 18.1 0.56| 79| 16.86| 88.1] 1.139 | 8: 8° E. 5.2 Lo STl 15 31 Gl 1t23| s21| 1061 |8 2e W, 59
750 | 930.8 | 16.9 0.48| 79| 15.65| 85.9| L1l1 .- 5.9 v S9! 130 o3 @ Toos! soo| 1o3s!|s 30°W| 43

1,000 | 903.9| 15.6 0,52 78| 14.17 | 83.9| 1.084 | 8S. 5° W. 6.4 yo0l a3 ito 038 G 25| 7ol ovos2|S i w.| 45

1,250 [ 8777 | 14.5 0.44| 75] 1273 | 8.8 | 1.038 | S.12° W. 6.9 LU0 ol &1 o420 Bl E30| 22 0w |ssewl sl

1500 | 852.2| 13.4 044! 72| 1L.27| 79.8| L032|8.17°W. 7.6 20001 Brol es 9.980 il %33 ez o887 S 650 W 5

2000 803.1] 1L.5 0.38] 60| 7.01| 75.8| 0.980 | 8. 27° W. 7.1 D01 Gesl 1o 0481 43| 38| 651! 082 |s 60 W o1

2500 | 756.6 | 9.3 0.44| 48| o5.65| ¥2.0| 0.931 8. 30° W. 6.7 vl il 20 S8 A Sadl erv| ores|s.TrowW a5

3000 712.4| 7.0 0.46 | 41| 4.10| 68.4 | 0.884 | S.35° W. 7.1 Tl Bl o801 B 306! 586! o738 S 630 W o3

3500 670.4| 5.0 0.40| 35| 3.08| 648{ 0.838 | S.46° W. 5.8 Yo eslTin o821 31 190! 357 ora0 | N.se W H

4000 | 630.4| 2.5 0.50 | 30| 2.15| 61.6| 0.79 | S. 87° W, 3.8 il - : d - 9. - : : :

4500 | 5919 —0.7 0641 30| L71| 585 0.757|8.18° W. 4.6

5,000 5| 3.3 0.52 30| 1.43| 554 | 0.717 | N.45°E. 10.3 Winter.

N I = N T

November. 250 | '090.5| 8.3 0.28 74| 8.63| 94.5| 1.222 | N.64°W. 1.1

500 | 960.7 | 7.4 0.36| 70! 7.80|902.0| 1190|8.67°W. 2.0

Al e ) SR 8| e peay 4

6| 126 | .e.eonee 700 12,20 95.8] 1289 | .o ieii|iannsns ) . . . 6. ) . . . '3

1 ij%so.g e [ 76 | 1.5¢ | 94.4 0.9 Laso, BTl o B 1A AR+ 1.001 | 8. 74° W, 5.4

250 | 0009 1L8 037 74| 1L08| 3.4 1.0 L0l sl 3 0281 g9y 4701 B2 1.061) 8. 82 W, 6.2
500 | 96L5| 10.9 0.36 70| 10.01 | 90.9. 0.2 Lol T2l 1s o AR AR X 0~95g 8. 871°W. 7.6
750 | 933.1] 10.2 0.28| 65| 894| 884 1.2 L0000 281 05 0421 o SB bl oo g gg,, w. 8.5

1,000| 905.5| 9.7 0.20| 61| 80L| 8.0 2.4 3000 TSl Io3 048 h BT| ZOL1 069l 08%e|S: see Wl w7

1,250 | 878.8| 9.2 0.20| 56| 6.90)| 8.6 2.9 £000| 624.1|~55 0.54| 31| 1e8| e28| 0.812| N.7I°W. X

Loo| sas| BGL 021y @) 603 88 i S00) MEdTEY| 0R| | S| @) o Neew| 00

. . . . . o

7300 | 56| 46 058 ul I e 59 5000 | 540.0 |—11.0 [ IR R 56.4 | 0.730 | N.72° W.| 16.9

3000 710.9| 22 0.48 | 43 297| 69.5 9.2

3500 | 668.3| —0.6 0.56 | 42| 2.45| 66.0 14.2 Annual.

4 % sgam 1| -18 o 23 2 (1). gs 22. 4 12.2

4 500.1 | —4.8 . 6 22| o71] 59.2 14.6

5000 | 553.7 | —81 0.66| 28] 0.67| 5.3 17. 01,0168 190 ......... 76| 18.021 03.2 | 1205 ..........|eceesas

' 8 141 [ 10002 | 180|050 75| 17.02 | 92.0 | 1.190 |'5. "85 W 0

250 | '987.7 | 17.3 0.64| 74| 1627 91.1| L1178 |8S. 4°W. 1.6

500 | 959.0| 15.7 0.64| 73! 14.57| 89,0 1.151 | S.12° W. 3.2

December. 750 | 98L.2 | 14.7 0.40 | 70| 13.08| 86,8 1.122(8S.22° W, 4.0

1,000 | 9041 13.8 0.36 | 66| 11.58 | 84.5| 1.003 | S.31°W 44

ngg gg;.fli H.g g.ig gg 18.29 82,4 | 1,065 | 5. 39° %’V 4.8

011,001 88 l........ 80| 960 97.2| 1266 ...........ficnles Y000 | sms| o7 Gal B 7| Rl 0.9 | S 8 W, 3
141 11,0029 | 8.8%.......... 76| 0.26| 95.5| 1.235| N.74° W, 1.2 2500 756.9| 7.3 0.48 49 | 5.50 | 72.4| 0.937 | 8.65°W. 6.6

250 | '980.9| 8.8 0.00| 73] 893 943 1.220 | 8. 72° W. 15 3000 | 7114 4.9 0,48 | 44| 4.36| 68.8| 0.890 | S.70° W. 8.2
500 | 960.3| 8.5 0.12| 67! 804( 9.6 L1185 8. 48° W, 3.2 3500 | 660.0 2.4 0.50 | 41| 3.40| 65.3| 0.844 | 8. 73° W, 9.2
750 | 931.81 8.4 0.04 61 7.18| 89.0) 1.150 | 8.40° W. 5.0 4000 | 628.7 [ —~0.2 0.52| 37)|. 2.68} 62.0| 0.802 | N.83°'W. 8.4

%.% g%% gg g-gﬁ g‘{, ggg g% %(l)ég S' %: v“s; gg -4,% ggg.f. ~2.6 0.48 36| 246 58.7 | 0759 | N.87° W.| - 10.2

. . . 3 . . . . . . 5, . . .68° . .

1500 | 8s5t2| 6.7 0.36| 47| 471| SL8| 1.058 | S. 64° W. 8.2 > 53 0.54| 38| 234} 557 0720 [N.6°W.| 144

200 | 8011 49 0.3 d0| 349} 715 1.003 | 8. 71° W. 9.4 : , _ i

pmel i) 27 o) B 3B S SBSEW) el masus do—Mean freair baromstric and vapor presnus, temperstures,

3500 | 666.2 | —2.1 0.50 3221 To4| 662! 0856 |8 T6°W.| 127 relative humidities, densities, and wind resultants at Leesburg, Ga..

£000 | 625.7 | —4.5 048 33! 177 627] o0.811]8.73°W.] - 10.0 , }

4500 | 587.1] —6.1 0.32] 30| 1501 50.2( 0.765 | N.73° W.| 10.0 January.

: Rela-
Spring. ‘ Al g e | Vapor Resultant wind.
tude, | oo Temperature. | hu- { pres- Density.
m. s. 1. - mid- | sure. Veloe-
ity. Direction. ity
Qs 1.4 6 1o % gg.g Lo PR IO ; - :
1 997. 83 69| 15.15| 9L 188 |8 18 EL 2, . ~

250 | @85.0| 175|073 70| 1443 | 90.8{ L175|S. 1°E.| 28 ™o 15 |20 | i | oBs | "R i
500 9564| 157| 072| 70| 12.80)| 88.8| L1488 6 W.| 4.4 68| 1L.68| 04.6( 1223 |8 4 W.| L0
750 | 928.7 | 14.5 0.48( 68| 140 86.6 | 1.120 | 8. 15° W. 5.0 60| 11.00| ¢3.3| 1.208 | 5. 18° E, ‘5

1,000 | 901.6 | 13.4 044] ‘64] 10002 84.4| 1,002 | S.26°W. 5.5 o el IS W 2y

1,250 | 875.3 | 12.5 0.36] 59| 868 83| 1.054|8.35°W. L7 87 9.85| s&.6| 1. 8 100 W )

1,500 | 840.6 | 11.6 0.36| 55| 7.46| 80.2] 1.036|S.41°W. 6.2 ol ¥a ) wo| L5 |8 38w, Y

20001 800.3| 94| - 044 48] 551 76.1| 0984 |S 49°W.| 6.8 ol Boal 821 LS dew -7

2500| 753.4| 6.9 0.50| 45| 4.33| 724)| 093 8. 68°W. | 86 621 7oL} MO L B bW, 47

3000 | 70001 44 0.50 | 41| 3.41| 68.7| 0.889 | 8. 66°W.| 10.3 B Sa| sl Lo |s T w 31

3500 | 666.7| 16| 0.56| 43| 2.84| 653 0.844 |8 e7°W. 1L7 ol % 3 L8 e W 4

4000 | 6263|186 064 | 46| 24| 621 0.83 |8 s°W.[ 152 ol 82 B4 000 | ST W, 8.1

4,500 39.2 | —3.2 0.32| 46| 250| 58.7| 0.750 | 8.85°W.| 148 o %8 Tl 0885 | 8 eae W 11

5, 552.9 | —4.8 0.32] 46| 255 55.4{ 0.717 | N.e7°W.| 19.1 B8 23| 820 oms | N.ssew,| 136




AN AEROLOGICAL SURVEY OF THE UNITED STATES. . 43

TABLE 4e.— Mean free-air barometric and vapor pressures, temperatures, — TABLE de.— Mean free-air barometric and vapor pressures, lemperatures,

relative humidities, densities, and wind resultants at Leesburg, Ga.—Con. relative humaidities, densities, and wind resultants at Leesburg, Ga.—Con.
¥ b g b L g)
February. July—Continued.
Rela- Resultant wind. Rela- Resultant wind.
Altl- | prac tive | Vapor Alti- | 5o tive | Vapor
ude. emperature. u- Tres- €118! . uade emperature. 1y pres- ensity.
tud (| sure Temperst h p Density tud (| sare T t ht Densit
m. §. 1. rﬁ;d' sure. Direction. Vi?;lyOC- m. 8. L Il';;d' sure. Direction. V;:l}?c-
m. mb., °C. |ay100m.| % mb, % kg /m.z3 m.p. 8. m. mb. °C. | Atj100m. "7 mb. % | kg./m3 m. P. 8
0 . %2 | 0.8 | 955 | 1,935 |... e 1,250 | 88l.2 | 18.4 0.44| ‘79| 17.16 | £0.9| 1,048 { 8. 26° E 6.7
85 R gl A ) EE TR pe e e e n e mamiERE | 4
250 . . . 93.5| 1.210 | N.87° W. . . X . . . . .20° ¥ .
B0l g1l s4| Q| 6| TS| end) Lis Neew) 42 LXO0| er) i) o) &) 00| ) 008G DS
0| 920.3] 7. . 5 . 80.2| 11 . . . 0. . . . . L31°F .
1,(7130 90L1| 5.7 0.52| 64| 6.39| 86.0 1.122 N.65° W. 7.3 3500 | 674.1| 7.2 0.60| 74| 9.16| 64.5| 0.8 |S. 11°E 5.4
Laoo | 8737 | 49 o.gi 9,;}; ig«i 84.5| 1.092 g.es: v&r gg 4,000 | 635.1| 4.3 0.58| 73| 8.55| 6L4| 0.704 : 6.9
1,500 | 847.4| 4. 0. : . 82.0 | 1.060 | N.63° W. .
2,000 | 796.8] 2.9 0.38| 48| 3.04| 77.7| 1.004 | N.64°W.| 13.0
20500 | . 749.0| 1.0 0.38| 45| 3.33( 73.5| 0.951 | N.70° W.| 14.5 August
3,000 | 703.3| —1.1 042 48| 2.83| 69,6 0.900 | N.74° W.| 16.2 gust.
3,500 | 660.5 | —3.4 0.46 | 48| 1.88| 5.9 | 0.852 | N.66°W.| 17.1
01,0069 | 8L.5.......... 62 28.60| 89.0 | L1510 .........fieeoeaes
85 1,007.3 | 30.6 {...e. ... 63] 2733 885 | 1.144 |'8.°67°'W. i1
March. 250 | '988.7 | 288 1700\ 65| 25.30 | 87.4 | 1.130 | S.66° W. 5.0
AR RIS 2O
4| 231 11 2. .2 L 46° W, .
o | b2 R e I (N B Tl 0d 1,000 | 9076 | 13} 128 2026 | 82.8| 1070 |S.68°W.| 67
R S i vl E| bl LN S e E 3 1,250 | 881.2 | 16.3 144 8| 17.93{ 8.4 | 1.053 | S. 68° W. 7.8
o sesz ! 17 Sl S0l 801! sok| 1174 l|s 3 E 23 1,500 | 856.5 | 14.4 0.76 | 8| 15.23| 79.8 | 1.031 w. 9.3
9 oorz| 103| 0s6| o8| 7os| sse| L14s|S.15°E | a7 W0 S84 1084 0720 85 a7 768 0947 AL I 4
1,000 |- 906.3 | 9.3| 040 56| 7.37| 86.2]| 115 S.45°W.| 3.5 2,500 | 7619 7.7) 0.62| 87| 9.91) 728 0.041 ) N.G8W.| 98
1250 | 870.1| 0.3 0.00| 51| 6.71| 83.6| 1.082|S.67°W. 4.5
1,500 | 852.7| 8.5 0.32| 49| 6.13| 8L4| 1.052|S.83° W. 47
2,000 801.8 7.3 0.24 40 4.71| 76.9| 0.994 | 8. 71° W, 7.8 September.
2,500 754.1 4.8 0. 60 44 4.28 73.0 0.944 | S. 86° W. 10.7
3,000 |  708.7 | 2.0 0.56| 46| 3.65| 60.3| 0.806 | S.82° W.| 114
3.500 | 665.4 | —0.5 0.50| ar| 271| e57| 0,849 | S.8°W.| 127 011,082 ] 284 ........ 56| 20,80 | 90.3| vnes ... ....0.......
4,000 [ 625.6 | —4.1 072 47| 2.28) 626/ 0.800) N.STW.). 117 85 | 1,008.5 | 26.8 | .. .. .. 58 | 19.60 | 90.0 | 1.163 | N.74°E 43
4500 | 586.7 | —7.5 0.68| 8| 1.81| 50.5| 0.769 | S.68° W.| 147 250 | '989.9 | 24.0 170 61| 17.94| 802 1.153 | N.72°E 6.1
500 | 96L9| 21.3 1.08| 63| 15.93| 87.5| 1.132 | N.70°E 7.3
750 | 934.7 | 19.5 0.72| 62| 14.35{ 856 | 1.107 | N.70° E. 7.4
April. 1,000 | 907.6| 18.2 0.52 | 61| 12.62| 83.5| 1.080 | N.67° E. 8.5
1,250 | 881.6 | 16.9 0.52 | 61| 11.49 | 8.5 | 1.054 | N.64° E. 8.0
01,0141 59| 15.60| o2.4| 1105 ;’(5)% gggg %g; g’ gé g(z) 19%57; Zlgg })ggg g;gog g%
wd | AUV Jiacncnanan o . e AT |anecavesrcafacaanses 5 . . 0 . . ° ¥ .
851 1,004.2 | 19. | 60| 15.06| 918 1.188S.38° W. 2.2 2,500 | 760.5 | 10.3 048] 471 597! 721| 0.932 N.79°E 8.1
AR R AR R AT TR 1 3 A
750 | 926.0 | 14.0 OB 6| 1| S8 tus|Sdew| 54 ’ ) T ) ' ' )
1,000 ] 899.0 | 1L¢. 0.64 | 66| 10.22| 848 | 1.006 | S. 51° W. 7.0
1,250 | 872.6 | 0.8 0.64| 65| 88| 88| 1.071|8.54°W. 7.4 October.
500 | 846.8| 8.9 0.36| 59| 7.42| 80.7! 1.043 | S. 57° W. 8.7
2,000 | 706.2| 8.0 0.18| a4| 477 762 0.985 (8. 76°W.| 1.8
2500 | 749.2| 6.5 050 45! 4.47| 72.3| 0.935|8.84°W.| 134 0| 1,018 70| 24.30 | 90.5| 1171 |oienieiifeennnses
3000| 704.5| 3.6 0.38| 32| 2:01| 68.5| 0.8%6 |S.8° W.| 185 85 | 1,008, 71| 23.45| 90.0| 1.164 | S.56° E 14
3,500 | 661.7] 0.9 0.54| 31| 2a4| 650/ 0.841|8S.68°W.| 10.3 250 |~ 990. 73| 2207 | 89.0 | 1.150 | S.53° E 2.4
4,000 | 621.3| 1.7 0.52] 20| 1.97| 61.6| 0.797|8.55°W.| 18.5 500 | 962. 711 2051 | 87.1| 1.127 | S.61°E 3.8
4500 | 584.1 | —4.1 0.48| 34| 1.06| 58.5! 0.756 | S.68°W.| 18.0 750 | 934, 79| 19.06 | 85.1| 1.101 | S.46° E 3.5
1,000 | 908, 81| 17.49 | 83.2| 1.076 | S. 40° E. 2.7
1,250 | 881 83| 16.04 | 81.3| 1.052 | S. 55° B 2.9
May. ' 2000 | Sord S| 05| 758| oom | S sew | a7
2000 | 807.4 . . . . .
0| K0 S| %l wa| oms|SUE] 18
01,0158 | 25.5.......... 63| 20.00 | 9.0 L1177 |..co....ilieiiie. . . ) . .
85 | 1,006.0 | 24.8 |121117100 64| 10.03 | 90.5| 1171 |'§.55°E. 11 3'500 | 673.9 54| 4.82| 648 | 0.838 8. 35°W 2.2
250 |- '987.2 | 22.3 1.21°| e8| 17.26| 80.5| 1.157 | S.36°E. 14 4000 | 633.6 59| 4.32| 61.6| 0.797 |S.35°W.| 142
500 | 950.1| 20.0 092! 69| 1573 | 87.6| 1.133|S.21°E. 2.0
© 750 | 93161 183 0.68 71| 14.70| 85.61 1.108 | §.31° E. 2.6
© 1,000 |- 904.7 | 16.5 072 74| 72| 83.7| 1os2|8 u°E. 3.1 November.
1,250 | 878.4 [ 15.0 0.60! 77| 12,99 8.7 1,057 | 8. 12°E. 4.4
1,500 | 852.9 | 13.4 0.64| 79| 12000 79.8| 1.032 |S.10°E, 3.4
2,000 803.7 10.7 0.60 75 9.38 6.1 0.984 | N.86° W. 3.7 01 1,020.5 181 ..ciienns 59 12.30 | 94.0 1.216 [...... P R
20500 757.0| 7.4 0.60| 72| 7.24| 72.5] 0,937 | N.76° W. 4.4 85 | 1010.4 | 17.6 |....o.o... 60| 12.14 | 93.2 | 1.206 | N.85°E 0.9
3,000 | 712.5! 4.4 0.60 78| 6.27] 69.0} 0.892 | N.81°W. 7.0 250 | 9911 | 16.6 0.61 61 | 11.82| 9.8} 1.187 | 8. 647 I L8
30500 | 670.6 | 1.4 0.60 6.33 | 65.6| 0.848 W.i  10.7 500 | 962.4) 15.5 0.44| 63| 11.35| 80.5| 1.157 | S.51°E 2.7
4,000 | 630.9 | —2.2 0.72 90 .16 | 62.51 0.808 12,0 750 1 034.4 14.2 0. 52 64| 10.44| 87.3 | 11290 |S. M4°E 2.3
4,500 | 501.9 | —6.5 0.66 |veuennnlemnmnnns 50.4 | 0,768 w.| 134 1,000 | 907.2 | 12.8 0.56| 65| 9.56| 85.2| 1.102|8.10°W 2.3
1,250 | 880.6 | 11.8 0.40| 62| 8.46| 83.0| 1073 8. 22°W. 3.0
1500 | 854.8 | 10.8 0.40| 58| 7.50| 80.0 | 1.046 | S.40°W. 3.4
June. 2,000 | .805.0 | 8.7 0421 55| 5927 76.8| 0.993 [ S. 68°W. 5.6
2,500 | 757.8| 7.0 0.34| 46| 420 72.8| 0.041|8. T°W. 6.9
3000 | 7181 5.2 0.36| 40| -3.05| 68.9| 0.801 | 8.83°W.} 110
91 Lo sl B D8 e gao| o9 20\ o) &) 27| @A) CRR IS RN S
86 | 1,008.0 50| 21.68 | 80.6 | 1.188 |'N.70°E. il . . . . . ) 02 | 8. 80° .
. . 4500 | 5931 ) —1.1 0.3¢ | 42| 18| 587 0.750)8S.79°W 1301
AR HE AR T R
750 | 934.4 | 21.2 o84l 67| 1685 | 8.0 1.009 | 8. 87° E. 3.0
1,000 | 907.7 | 19.3 071| 69| 1656 | 83.1| 1.075|S.73° . 35 December.
1,250 | 8816 | 17.5 o7z| 70! 14.14| 813 | LOBL|S.72° K. 3.7.
1500 | 856.2 | 15.8 o6s| 71 12.83( 79.4[ 1027 ! 8. 74°E. 3.8 .
2,000 | 806.9 | 12.8 0.60| 70| 10.62| 75.7| 0.978 | 8. 74° K. 42 011,022.5| 12.4 [ouoeenenns coz| os7| 0| Lol
2/500 | 760.2 | 10.3 050! 60| 7.76] 72.0| 0.931|8.74°E. 4.3 85| 1,012.2 | 1L7..0 . ... 62| 9.00| 95.5| 1234 N.44° W, 1.8
3’000 | 715.8 | 8.1 044| 55| 6.75| 68.4| 0.884 | 8. 35°E, 2.2 250 | '992.4| 10.8 oér| 61| 8382 94.0| 1.215 | N.a7° W. 2.2
3500 | 673.8 | 5.7 0.48| 41| 484 650 0.840|8.20°W. 2.0 500 | 9063.0| 9.2 0561 50| 7.42| 91.7] 1.185 | N.&g° W. 1.9
‘4000 | 633.9| 3.8 0.38| 39| 4.07| 61.5] 0.705 | 8. 21° W, 6.3 750 | 084.41 &7 o20| 55| 670 81| l.152| N.s2e w. 3
’ ‘ ' 1,000| 906.9| 88| —o0.04| 52| 6211 8651 LU8IS 88" W. 4.7
1,250 | 880.0 | 82 o24] 61| 58| 841| 1.088{S.8°W.| -6.4
July 1,500 | 854.1] 7.4 032| 50| 553| SL8! 1.058 | S. 85° W, 7.3
' s ) B AR g n)m b s
56. A 3 . . A . 87°W. 5
01,0069 285 .......... o8| 26.50] 00,0 1164 |...........|........ 3,000 | 7.4 | 19 0.40 42 3.32 69.6 | 0.900 | N.77° W. 12.9
85 | 1,007.2 | 21,6 |ueeereo. 70| 2.5 8.4 117 8wl e 3,500 | oos4l 98 o8| B B 9| Sm2iNeTW.) 188
o 82” 323 6:3% 7 2%:82 3217 1121 | 8. 1°E. T4 4,500 | 580.8 | 5.9 0.62| 35) 160| 59.4| 0.768 | N.74°W.| 17.3
760! 9339 21.1 0.76 81! 2044 [ 848 | 1007 |8 1°W. 4.9 5,000 | 5518 |eceneusfonrnenna- -7 3 IO N A N.45° W. 16.0
1,000 | 907.3 ) 18.5 0.64| 82| 18.05| 82.9| 1.072|8.18°E. 7.0
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TaBLE 4e.— Mean free-air barometric and vapor pressures, temperatures, — TABLE 4f.— Mean free-air barometric and vapor pressures, temperatures,

relative humidities, densities, and wind resultants at Leesburg, Ga.—Con. relative kumidities, densities, and wind resultants, at Royal Center, Ind.
Spring. January.
Rela- Resultant wind. . Rela- Resultant wind.
Altl | pro tive | Vapor {ude, | Pres- Temperature i e Density

tudei sure, Temperature. | hu- | pres- Density. m.s. 1| sure P " | mid- gure. : b Veloc-

m. s. L ’i%‘yd' sure. Direction. Vile}?C- ity. frection. | Yypy’
m. mb, °C. |aAti100m.| % mb. % | kg.fm3 m. p. &
m | mv | cc. |ayoom.| 9 | mb. | % |kgims m. p.s. D b B I A e - I e e
0f1,017.0] 211 |l 50| 15.61| 92,6 L1908 [...........1.. ... 250 | 990.6 | —4.5 | " 00| 81| 3.02) ez | 1283 [8Is0°W.| 23

85| 10007.1 | 2000 22100000 60| 14.08 | 92.1| 1.190 |'S.7105°W. 0.9 20| o506 —53 001 Sl 55| S6El L2 s 6w 33

250 | '987.9 | 18.2 1007 62| 1376 | 90.9| 11758 2°W. 1.6 %0 | o045 o381 I | 924 rles|s. e W H

500 | 958.5| 15.8 0.961 64| 12.41| 89.0| 1.151|S. 9° W, 2.5 Lo | ooz TR 0l & Zesl| se| Lim|m73ew, o0

750 930.6 | 14.2 0.64 65| 11.37 | 86.9| 1.124 | 8, 15° W, 3.5 1250 871.0 | —5.4 —0.04" 55 35| 87! 1134l 8 e w, 0.4
1,000 | 903.3 | 12.7 0.60 | 65| 10.44 | 84.8 | 1.097[S.37° W, 4.3 150! 8445 586 oos| 0| 205 ssof 10098 8°W.| 10.4
1950 | 876.7 | 11.7 0.40| 64| 0.53 | 82.6 | 1.068 |S.44°W. 5.1 27000 | 7021 —65 o081 sl Toal| a0l roisrew.| 124
1,500 850.8 | 10.6 0.44 62 8.55 | 80.5 | 1.041 | 8. 54°W. 5.6 2’5001 742.9 | —7.9 0.28 49 152 754 | 0.975 | N.89° W, 15.1
2000 | 800.6| 8.9 0.36| 53| 6.20 76.3 0.987 | S.77° W. 8.0 3000 606.7 |—10.3 MBI B LB WLl dem|Neew| 17
2,50 .51 6.2 0.5 54| 533 250 o988, g;° Wi L0 3)500 | 6538 |—12.9 0.52| 47| 0o8| 67.6| 0.875 |8 67°W.| 143

. . o . o . . . . — °
3500 6659 00| 054 51| 3.8 654 0.845|S.78°W.| 148 4,000 6128 |-154| 0.50] 45| 0.60] o641] 0.828]8.45°W.] 221
4000 | 625.9| —2.4 0.66| 86| 3.47| 62.2| 0.804|8S.81°W.| 13.0
4,500 | 587.2 | —5.4 0.60 64| 3.23| 50.0| 0.763|S.74°W.| 15.2 February. -
of1,0101|—03]......... 77| as7fos) neee | ...
295 | '900.7 | ~2.3 [oilillil 77| 4.26| o8.4| 1.273 |'8.70°°W. 21
Summer. 250 | 987.5 | —2.5 0807 77| 40| es2| L270]s. 74w, 2.3
500 | 956.8 | —4.2 068! 76| 3.71| 95.8| 1.238 | 8. 54° W, 3.6
NI E T R R A
897.9 | — ) . . . . ; .5
0(1,07.2 | 29.6|.......... 63| 25.90 | 89.7 | 1160 f...o.ureeiloreensns : .

85 | 1,007.5 | 28.6 |..0.0 10 oi | saso| sep| fiss| 3w e L0 8971 -56) 0161 881 I8N &0 Lles| S i w.| 4o

250 | '988.9 | 26.6 17217 67| 23.06| 88.2 | 1.140 | S. 43° E. 1.4 2o | el Z9E oas| 8 Torl| mo1l| Lo |s 7Eew. 58

500 | 961.3 | 24.0 10a| 71| 20.18| 86.5| 1.118 | S. 48° E. 2.0 001 mizie ool 81 redl| 56| oo |S eew.| 1

750 | 934.2 | 2L.7 0.92| 76| 10.91| 84.7| 1.096 | S. 43° E. 2.5 FE S IEve St o %! Tas| 73| ceml|s sew| 1Le
oMl Sersl 1o 0881 To) 1826 8.0} LIS INE 55 3,500 | 650.4 |~18.7 0.54| 59| 1.25| 67.5| 0.873|S.80°W.| 18.8
Vio| sil| 187 AR A AR A R S 9 40000 | 608.4 —15.3 0,521 57| 1.13| 63.8| 0.825|S.83°W.| 17.7
20000 | 807.2| 12.8 0.58 | 75| 11.64| 75.7 | 0.978 | 8. 55° E. 4.2
2,500 | 760.6 | 101 0.54| 72| 9.48( 72.0 | 0.932 | S. 55° E. 3.8 March.

3000 | TI6.2| .7 0.48] 70| 8.37| 68.4| 0.885 | S.29°FE, 2.9
3,500 | 674.6| 5.0 0.50| 66| 7.21| 65.1| 0.842|8S. 2°W. 3.0 of1088] 7.5([........ 71| 730 one| n2e2f ...l
4,000 635.2] 2.6 0.48| 64| 6.52| 61.9| 0.800 8. 1°E. 4.4 205 | gen2| 49|l 70| 6.34| 959 1,240 |'8.44°°W. 26
250 | 988.1| 4.6 120°] 70| 623 e5.7| 1.237 (8. 42° W. 3.0
500 0581 2.5 0.8 | 68| 527| 93.5| 1.209 | S.51° W. 5.7
750 | 0289 Le! 0.38| 65| 4.74| 9.0 1.176 { S. 63° W. 6.6
Autumn. 1,000 | 900.6 | 0.7 0.36| 63| 4.31| 88.5| 1144 | S. 57° W. 7.3
1250 ] 881! 01 0.24| 61| 3.67| 86.0| 1.112|8S. 65° W. 8.5
1R HEHIR U IR R 11 2o R
0]1,010.1] 246 62| 19.13 F 016 1188 ... _._..|l_...... s -9 | ~2. - . - . g .

85| 1,000.3 | 235 |. : 63| 1340 o11| 1177 | N8Rl 570 Zo00| mel| g0l o4zl M 282 THA) ONEIS 90 W, 9.8

250 | '990.5| 2L.6 ; 65| 17.28 | 90.0| 1.164 | S. 89° E. 3.0 3,000 L ZhT 0.2 G 234709 O-g“‘ g- g2 W.. 1.3

500 | 962.2] 19.6 0.80 68| 15.93| $8.0| 1.138 | S.81° E. 3.6 S0 bt 9.2 & 1~gg a1 3'8?3 & 15°W.l L2

750 | 934.7 | 18.0 0.64| 69| 14.62| 86.0! 1.112|8.75°E. 31 ' - . - - . . 860 Wl 127
Lol Il 16 0.8 SOl 1395 | 810! 10868 7B e 4/5007 576.2 |—14.6 0.5¢4] 561 177 60.0| 0.776 | S.84° W.| 139
1250 | 88L5] 15.2 0.52] 70| 12.00] 820 1.060 | . 72° E. 2.1 5,000 | 539.6 |17 0.62) 54) 1.63) 56.9| 0.7385 |...........|....
1,500 | 856.0 | 13.8 0.56] 67] 1057 | 80.0 | 1.085 | S. 49°E. 16
2,000 806.5] 11.3 0.50] 591 7790 76.2) 0.985 | 8. 24° W. 11 April.

2500 759.7 | 9.1 0.44| 50| 5.67| 72.4| 0.936 | S. 49° W. 1.3

3000 715.4| 7.2 0.38 | 45| 4.31| 68.6| 0.887 | S.86° W. 48 o105 127]. 68! 9.00] 952
3500 | 673.1| 4.6 0.52| 44| 3.35| 65.8| 0.851 | S.87°W. 7.3 205 | '086.5| 9.5 68| 856 3.8 W 54
2000 | 632.9] 20 0.52| 48| 2.95| 61.9| 0.800 ) S.67°W.| 13.1 250 | o83.5| 9.2 1207 es| 838 036 W 21
4500 | 595.2] 0.3 0.34| 45| 2.30| 58.6| 0.758 | S.69° W.| 14.2 500 954.2] 67 1Low! ¢8| 7.18| on7 W, T2
750 925.5 50 0. 68 68 6.38 80.5 Ww. 5.4
1,000 | 897.5| 3.5 0.60| 8] 58| 87.2 W, 6.0
1os0| sw2| 21 0.56| 68{ 533! 850 S. 64° W. 6.8
Winter. rgo0| 3.7 11 0.40| 66| 477 828 S. 73" W, 7.6
2000 702.8| 0.6 0.34| 89{ 3.72| 783 °W. 8.8
Dool 07|51l Oss| | 2| w06 Narwl o
01,0209 13.4 |.ceeeeen. 64| 1042 9571 L1237 |oooeeriunnnlennnnsns , L 0 - .8 0.5 «p 1.0

85| 1,010.7 | 12:7 [..2100000 64| 10,00 | 94.9 | 1.228 |'N.70°W. i’5 3,500 o681 o0 9.c81 &A1 21 809 Wil 15

250 | 'e91.1| 113 0.85| 64| 9.29| 93.6 | 1.210 | N.83° W. 16 4,001 O 1T e s - L7 63.1 W. 185

500 | 961.8 9.7 0.64| 64! 830 91.4| 1.181 | 8. 80° W. 2.1 4,500 5767 \—1%2 0521 67| 141} 59.8 w.| 185

750 | 933.2| 8.8 0.36| 62| 7.75] 88.91 1.150 | 8. 74° W. 3.4 5,000 -7 |16 0.40) 53| 0.87|.56.2 w.| 188
1,000 905.5 8.1 0.28 60 7.06 86.5 1.119 | 8. 85° W, 4.6
1250 | sm1.4| 7.3 0.32| 58| 6.30| 84.2| 1.089 | S. 87° W, 5.8 May.

1l R R LR s

A . 5. . . .b . .85° W, . 1}

2500 754.3| 3.0| 0.42| 44 3.58| 73.5| 0.950 | N.85° W.| 112 225 : AR AR AR X
30000 | 709.0| 0.8 0.441 43| 2:93] 606 0.901 | N.sa°W.| 12.7 250 . 62| 10.97 | 92,0 1.180 | N.63° E 33
3,500 | 666.1| 1.5 0.46 | 40| 2.10| 66.0| 0.854 | N.80°W.| 13.9 500 2.5 62| 0.34| 90.2| 1167 | N.74* E. 2.1
4,000 | 625.9 | —4.4 0.58 | 39! 1.52| 62.7| 0:811 | N.80*W.| 14.2 750 0.8 gl #92] 882 17140 | N'74° E. T1
4,500 587.9 | —~7.5 0. 62 40 1.40} 59.67 0.771 N‘SQZ W. 14.0 1,000 9.3 58 7.20| 86.0| 1.112 | N.75° E. 1.4
5,000 549.9 f..iiileiiiinnas 22 SRR BN N.45° W, 16.0 1,250 8.0 55 6.34 | 83.9| 1.085 | N.38° E. 1.6
1,500 8.9 51| 552| 8.7| 1.057 | N.19° E. 14
2] 000 5.1 40| 3.88| 77.4| 1001 | N. 8°E, 2.0
Annual 2,500 3.2 33| 2731 73.3| 0.948 | N.23° W. 2.5
. 3000 0.6 28| 182! 60.6| 0.901 | N.38° W. 4.3
3,500 2.2 26| 1.32] 66.1] 0.854 | N.62° W, 7.8
4,000 18 20| os6z| 625] o N.83° W, 8.9

0]1,0186| 222|.......... 62| 17.77| 924 | 1194 |..eueoiiiilienninns

85| 1,008.6 | 21.2 |......i .. 63| 1706 | o8| 1187 'S5 E, 0.2 June.

20| gmel wed] LuL B BB R DIRISRE| 13

5 . . . . 1146 | S 13° E, .

750 | 0332 | 15.7( 0.64| 68| 1341 86.6| Lizolsl 7PW.| 19 6| By wd| Lt leaswl i
1,000 906.01 14.2 060| 68| 12.24| 84.6| L0%4 |8 30 W.| 22 o) ) L8 sl 13
1,250 | 879.5] 12.9 0.52 67| 1108 | 82.5| 1.067 | S. 48° W, 2.8 b 15~§9 27-2 1-13 g gg.w- 1.2
1500 | 853.8| 1.7| - 048 65| 9.85| 80.4| 1040 (S 64°W.| 32 gil 12 HER AR A
2,000 | 80401 9.5 044| 58| 7.53) 76.4| 0.987 |8 8s0°W.l 48 p 140 S0l L0018 0w | 28
2500 757.0| 7.1 0.48| 55| 6.02| 72.6| 0,038 |8 87° W, 8.6 Bl 10 86 LM e ew ] 23
3,000 | 712.3| 4.9| 044| 52| 4.98) 689 0.80|S.8° W.|- 87 gl wol s7) Lo w2
3,500 | 660.9| 23| 052 50| 4.16| 65.4| 0.8 |S.87°W.| 9.9 TR AR AR T AL
4000 | 6200 —0.6 058 52| 3.67] 622] 0O 78 W.| 110 S 802} 7891 % A 3.5
45001 516! —3.4! 0.56] 56| 3.38] 59.0) 0.763 8. 73°W.| 1L9 S [ s - B0 W, 5.7
5,000 | 553.6(....... Feveeees 13 FETROUUN IR NN N.s6°Ww.| 16.1 .27 | 88, . oW 88

| 35| 2.07| 65.5| 0.8¢7 | N.so°W.| 113




AN AEROLOGICAL SURVEY OF THE UNITED STATES.

TABLE 4f.— Mean free-air barometric and vapor pressures, temperatures,
relative humidities, densitles, and wind resulfants, at Royal Cenler,
Ind.—Continued. ‘

December—Continued.
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TaBLE 4f.—Mean free-air barometric and vapor pressures, temperatures,
relative humidities, densities, and wind resultants, at Royal Center,
Ind.—Continued.

July.
Rela- Resultant wind.
Alti- [ prac tive | Vapor
tudei sure Temperature, | hu- | pres- Density.
m.s. L ’Riyd sure. Direction. Vl (:1;')c-
m b, °C. | Alj106m % mb. % kg.jm.3 m $

ol1,048!| 2.5 .. ... 1| s2i0 | o0z |68 | | o
225 0980.11 25,4 |...oun... 61 19.72 | 88.6| 1.146 | S. 81° W, 1.3
250 986.2 |- 25.2 0.80 61| 19.41| 88,4 | 1.144|S.86° W, 1.4
500 958.6 | 23.1 0.84 61| 17.14 ; 86.6| 1.120 W. 2.2
750 931.4 | 21.3 0.72 62| 15.23.7 84.7| 1.096 | S.84°W. 3.1

1,000) 905.0| 19.6 0.68 62! 13.85| 82.8] 1.071 | S.87°W, 3.8

- 1,250 | 879.0 | 18.0 0.64 611 12.39 | 80.9| 1.046 Ww. 4.7
1,500 853.7 | 16.4 0.64 61| 11..03 | 79.1| 1.022 | N.85° W. 5.1
2,000 804.9 | 13.6 0.56 58 8.04| 75.4| 0.975 Ww. 7.2
2,500 758.4 | 110 0. 52 5l 568 | 71.8) 0.928 | N.84°'W, 9.4

- 3,000 714.2 7.6 0.68 46 4.02| 68.41 0.885 | 8. 85°W. 11.6
3, 500 672,1 4.3 0.66 44 3.17 | 65.2] 0.843 | 8. 771° W. 12.9

August.

01,0147 26.4|.......... 671 22281 90.6 | 1.171 1 .......oc.cfecnensns
225 980.11 243 |.......... 65| 10.44 | 89.0 | 1.150 | 8. 60° W. 17
250 986.1 | 24.1 0.80 65| 19.23 | 88.8 | 1.148 ) 8. 61° W. 1.8
500 958.4 | 22.1 0.80 63| 16.89 | 86.9 | 1.124 { S, 61° W, 3.4
750 931.3 | 20.4 0.68 63 | 15.45| 85.0 | 1.099 | 8. 69° W, 4.1

1,000 904.7 | 18.9 0.60 63| 14.20 | 83.0 | 1.073 | 8. 76°W. 5.3
1,250 878.7 | 17.4 0.60 64| 13.34| 81.1| 1.048 | 8. 77°W. 5.7
1,500 853.4| 15.8 0.64 84 | 12.25| 79.2| 1.024 | 8.81° W, 6.5
2,000 804.5 | 12.9 0.58 81 9.86 | 75.5| 0.976 | S. 78° W, 7.4
2, 600 758.0 | 10.3 0.52 &7 8.00| 71.8 | 0.928 | 8.84°W. 8.2
3,000 7137 7.7 0,52 50} 6.16| 68.3 | 0.883 | S.86°W. 9.7
3,600 | 67L.7| 5.1 0.52 46| 5.02| 649 | 0.839|S.79°W.| 11.2

4,000 631.9 2.5 0. 52 47 4,231 61.6 | 0.797 | S.81°W. 11.8
4,500 | 593.8[ 0.0 0.50| 50| 3.63| 58.5] 0.756 | S.74°W. 9.6

£l
September.

0(1,017.0 | 24.0).......... 63| 1672 9L7 | L1185 }...e......ifienii...
225 991.0 | 21.4|........ . 63| 14.80 | 90.2 | 1.166{ S, 64° W. 1.4
250 | 988.0| 21.2 . 0.80 63| 14.69 | 90.0 | 1,163 { S, 67° W, 1.6
500 950.6 | 18.8 0.96 63 | 12.981 83.2| 1.140| S.63°W, 2.9
750 93L.9 | 17.1 0.64 631 1170 | 86.1| 1.114{ S.69°W. 3.8

1,000 904,.9 | 15.5 0.64 63| 10.62] 84.1 | 1.088 | S, 75° W. 4.6
1, 250 878.5 | 13.9 0. 64 63 9.58 | 822 1.062|S.75°W. 5.4
1,500 852.9 | 12.4 0.60 63| '8.40| 80.2 ] 1.037 | 8.81°W. 5.6
2,000 803.5 9.5 0. 58 60 6.36 | 76.4| 0.988 | 8.77°W. 7.5
2, 500 756.6 7.0 0.50 58 4.51 | 72.6 | 0.939 | 8. 81° W. 8.0
3,000 |° 712.3 4.6 0.48 55 3.36 | 69.0! 0.802 {8, 79°W. 10.2
3,500 670.3 2.1 0. 50 53 2.16 | 656 0.848 | S.87°W, 9.3
4,000 630.7 | —0.4 0. 50 51 1.93 | 62.3 | 0.805 | N.87° W, 9.2
4, 500 592.6 | —3.2 0.58 43 1.82 | 59.1 | 0.764 | S. 68° W. 13.4
October.

01,018.2}| 17.2 |.......... 60| 12.956 | 941 | 1.216 |..co..iveoa]inennnn
225 | 9016 16,4 [.......... 67| 11.81 [ 902.2 | 1192 |8, 34° W, 2.4
250 988,7 | 15.2 0.80 671 11.68 | 92.0| 1.100 | S, 34° W. 2.6
500 959.8 | 13.8 0.64 66| 10.35 89.81 1.162 | S. 41°W. 4.2
760 | 031.8 | 12.2 0.56 64| 9.20( 87.7| 1.134| 8. 50° W, 5.8

1,000 | 904.4 | 1L0O 0.48 63 8.50 | 85.5| 1.105 | 8. 57° W. 6.3
1,250 | 877.7 9.8 0,48 61 7.63 [ 83.3.| 1.078 \S. 56° W. 7.4
1, 500 851.7 8.6 0.48 58 6.66 | 81.3 | 1.051 | S.60°W. 8.3
,000 | 806 | 6.4 0.44 52 505] 77.1 | 0.897 | S, 63° W. 0.1
2,500 754.8 4,2 0.44 47 3.01| 73.2 | 0.946 | S. 66°W. 9.7
3,000 708.3 2.1 0.42 42 3.03| 69.4 0.807 1 8S,64°W. 10.8
3, 600 667.0 | —0.3 0.48 40 2.34{ 65.8| 0.851 | 8, 73° W. 13.2
4,000 626.9 | —2.2 0.38 35 1.53 | 62.3 | 0.806 | N.80° W, 12.1
November.
1,020.8 1 6.3 [.......... 74| 706 98.2] L270)...........feeeeiinn
225 993.1 4.5 |oiienvencn 73 6.38 | 96.2 | 1.244 | S, 66° W. 2.7
250 990.1 4.3 0.80 73 6.30 | 96.0 | 1.241 | S. 62° W. 3.1
500! 960.0{ 2.7 0.64 72| 5.69| 93.6( 1.210 [ S.58° W. 4.8
750 930.7 1.5 0.48 70 4,96 | 9.2 | 1179 | 8. ¢5° W. 6.3
1,000 | 902.3 0.7 0.32 66| 4.30| 88.7| 1.146 | S, 69° W. 6.9
1,250 874.7 0.1 0.24 61 3.74| 86.2 1.114 | 8. 68° W. 7.9
1,500 | 847.9 | —0.4 0.20 56| 3.20| 83.7| L0828,72°W, 8,5
. 2,000 796.5 | —1.9 0.30 52 2.80 | 79.0} 1.022 (8, 76°W. 9.8
2, 500 748.1 | —3.7 0.36 50 2,28 | 74.8 | 0.967 1 8.78°W, 11.1
3,000 702.6.{ —b.5 0.36 51 2,06 70.7] 0.914 | 8. 81°W, 12.6
3,500 659.5 | —7.7 0.44 56 1.75] 66.9 | 0.8651 8, 83: W. 11. 4
4,000 618.7 |~11.1 0.68 44 0.17 | 63.6| 0.823{8.78°W, 12.7
December,

0]1,019.8 | —0.5....cc.... 82 51511006 | 1301 f...........l......,
225 | 990.9 | ~L.8 | lll. il 79| 464 98.3 [ 1270 | S 4BEW| 795
250 087.8 | —1.9 0.40 79 4.50 | 08.0( 1267 (8 49° W, 2.6
500 957.3 | —2.9 0.40 75 4.04 | 954 1.233|8 51° W, 4.8
750 | 927.5° 1 —3.6 0.24 71 3.60'| 92.6 | 1197 |S.61° W, 6.3

1,000 898.6 | —38.5 0.00 85 3.21 | 89.7 ] 1.160 | 8 74: Ww. 7.2
1,260 | 870.6 | ~3.5 0,00 59| 201| 86.9| 1.124 | S.80° W, 9.2
1,500 | 843.7 ; —3.8 0.12 55| 2.60| 84.3| 1.000 | S.84°W 10.4

97247—22—4

Vapor
pres-
sure.

Resultant wind.

Direction. ity

L79° W,
75° W,
68° W,

.83° W, 11)
1
1
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46 ' - : SUPPLEMENT NO. 2.

TABLE 5a.—Extreme values of free-az'v;ipressures, temperatures, and TaBLe Se.—Exireme values of free-air pressures, temperatures, and
humadities at Broken Arrow, Okla. humidities at Ellendale, N. Dak.
Summer, Summer.
Tempera- Percentage frequency of Relative | Vapor Tempera- Percentage frequency of Relative | Vapor
Pressure. ture. temperatures. humidity.| pressure, Pressure. ture, temperatures. humidity. | pressure,
u o =% v o 1= n
g . : . o |o S|e|&) .| .| .1 . g . . . . o | S 2I8IS o
< o = - Li&|a|, =
S8 688 |al8|2]o|T0 T 8 6|88 |8 |88 8|8\%|3] L\l Fl8]418)8
3 Ql12l2lsi2is| & < g 19 Zl212/8l8
R R RERE R IEIEIE AL AT IR A O R R R AR Wi IR
K ] R o < & o | o g = = ] = S te |o bed ) R
21 s |85 |2\5l22|7|T|F|8]8|5 |2 2121818 5 (2|88l |T|T|TI&| = 2|5
m, mb. | mh. | '°C. | °C. % mb. | mb. m, mb. | mb.| °C.1 °C.|% | % : %% ol % ‘mb,. | mb,
53| Tap.0f 9802 564 130 47| 2al ol o) Po| o) %ol Too| ozt ielts. 14 G| oras odrn| 32 81| 7 | Aol 10| 0 20t Ta8| “3alsh.or| 673
250| 902.3| 977.3| 36.2) 1.8 14{ 76| 100 o0 ©f o0 o0 100} 2629.97|11.98 500 966.0/942.2 31.4] 7.9| 3| 44| 52[ 1| Of 0 O] 0| 98 2428.97) 6.50
500 964.4] 950.1 32.3f 871 ‘e 78] 15 1] 0 o o 100 2626.5410.08 . 750] 938.2] 814.4] 30.2) 6.9/ (1) | 40| 56| 4 O] 0 O O 100, 2424.38| 5.54
7500 937.0 922.8| 30.21 7.6 1| 76| 22 1 O ©Of o0l 100} 26:24.05 5.18 1,000, 911.0] 887.3| 28.6| 4.6/ ©0f 33| 60| 7| 0f 0 O 0 100 -2023.10| 4.58
1,0000 910.2| 896.2 28.2| 7.4/ Of es 33 2| 0 o o 98 2622.52 3.82 1,250| 884.4] 861.2| 30.5| 2'8| (1) | 23| 64/ 13| Of o0 o0 0 100/ 2022.23| 8.90
12500 884,21 870.7) 26.2] 5.6 o0 42/ 55 3] O 0 0 98 20720.82] 5.51 1,500] 858.6| 836.0; 28.9] 0.6/ O 15 67 18 O 0| 0 O 100 1920.82| 3.10
1,500, 859.0f 845.2] 24.5| 3.8] o 22| 78] 2 O o o0f 99 3219.30] 566 ,000; 809.8 786.5! 25.7) —2.6/ O 4| 60 34 2 O 0 O 100 I416.14f 1.54
2,000] 810.2| 704.5| 19.6] 1.6/ O O o4l 6 o o o0 98 24/16.42 3.49 2,500 762.3| 7417 21.1] —5.0] o 2| 42| 52| 4] of o 0| 100 1012.72) 1.24
2'500 763.7| 746.4| 18.4] 2.31 o o0 80 20 o o o 97 312:96| 0.42 3,000, 718.4/ 699.5' 16.4| —6.8 0| 0 18 71111 ¢ O 0 100/ 8/ 9.00| 0.80
3'000| 719.0 701.9 13.0] —0.1] 0| o 41 55 4| o o o8 21178 0.22 3,500 674.4 636.3. 116/ —8.7 0 0 3 71,20 0 0 O 93 8 7.34 0.45
3,500 676.0 670.0] 9.3] —2.50 0 of 01000 o o o 9| 1l 7.60/.009 40000 634.5 622.0. 4.2 —9.4 0 o 0| 42|58 o O O 96 10 4.93 0.55
4000 631.0} 631.0 3.8/ ~3.8) 0 O 0 100] 0 o0 o0 43 43|3.45 3.45
Winter.
Winter.
444! 080.4 9042.9| 7.5/—31.3] 0 o o 16|40 28/ 15| 1} 100 45| 6.33 0.26
23311,008.6) 970.8] 10.9—16.7| 0 o 14| 62| 22f 2 o 100, B82[14.04| 1.26 500, 982.2| 035.4| 7.0(—30.4] 0| 0 o| 16|-39| 20| 16|(1)| 100 44| 6.21| 0.26
25011,006.2| 969.0] 19.8(—17.0| o0 0 14/ 3] 21f 2| o0 100/ 32/13.70| 1.22 750] 947.0| 906.3 13.1/-30.1] 0| ©0f 1| 15[ 37| 30, 17/ (1) 100, 6.04| 0.21
500| '974.7] 939.0] 17.9—20.5 o0 0 17] 54 25 3} 1) 100] 28]12.60] 0.88 1,000 915.1] 878.3) 12.4/—30.4] 0| 0 2| 20| 34| 20| 15/ (13| 100| 18} 6.22)0.19
750| 943.8] 910.4| 16.2(—21.8 0| 0| 17| 51 26| 5 1 100! 1S|11.76! 0.78 1,250 854.8| 851.0| 10.8/—30.3| 0 o 2| 21} 39| 24/ 13| 1| 100 16/ 6.30 0.18
1,000[ 914.3} 882.5] 18.8/—20.4{ 0| o0 17t 56{ 20| 6 1| 100 6| 9.92| 0.68 1,500, 857.6| 825.5) 10.6{—30.2] O 0L (1y | 24| 40] 24| 11| 1| 100/ 15| 6.44; 0.16
1,250 887.0f 855.01 18.2|—18.2 ©Of o 15/ 52| 26 7| 0| 100 1] 7.82} 0.20 2, 804.8| 774.2| 9.6—29.0] O O0f 0] 17| 44|26/ 13| 0 100 15 6.28] 0.18
1,500 86L.5| 836.7| 16.2|—12.6| ©Of o 8 56 32| 4 o0 100 5| 7.46| 0.56 2)5000 755.00 724.5 6.6/—20.20 O 0 0 7 47/ 35 11| O ‘98 15| 5.04| 0.18
2,000 807.6] 787.0] 12.8/—12.2) O 0 4| 58 27| 11 0 95 2{7.45 0.22 3,000 708,2( 675.8 2.4/-28.4 0 0O 0 287/ 48 13| 0 98 3.84! 0.15
2)500| 758.9| 737.8| 9.6/—13.20 © 0O o0 52| 42 6 0 76| 4586 0.13 3,500, €64.0 630.5 —2.2—30.6] 0 O O 027 53 16| 4 93| 4/ 2.58/ 0.13
3,000 713.0 692.2] 3.0—16.0] 0 ©0f o 19| 6 12| 0 78 4 2.071 0.20 4,000 621.6| 588.4) —9 0--30.8‘ 0 o o o‘ 6l 64:21) o 80| 3 1.69]0.07
30500, 689.5 654.4| —0.5— 9.2/ 0o ©0f o 01000 0 O 70 1 2.22 0.04 ! | !
4,000 628.4] 613.8) ~3.9—10.4) o o o o 8 20 o 25 1/0.72 0.03
| | | 1 Less than 0.5 per cent.
TABLE 5b.—Extreme values of free-air pressures, temperatures, and . TasLe 5d.—Eztreme values of free-air pressures, temperatures, and
humidities at Drexel, Nebr. humidities at Groesbeck, Tex.
Summer. ‘ Summer.
Tempera- Percentage frequency of Relative | Vapor P e | Tempera- Percentage frequency of Relative Vapdr
Pressure. tml')e. texnperatgres. humidity. presgure. ressur tare. temperatures, humidity.] pressure.
- ~ "
'3 R @ - - .
o == . |2 ‘
=] H . . o o o SiaIR = . . . E.. : . o gzz 9:2 OI T . .
s 88 |E| 818512 a(LlallTE 888 gﬁﬂﬁgémggggsag
3 ] Blelsial=e|Bl3|18 | B | ] ﬁg.-g.v°°one
555233::‘8933%5555 z E -ﬂﬁiirﬁaaégg
1212 |2 |8 |<(8g(8|s"|TT8|2(2|= = | = R LA N N
mh, | mb, | °C. | °C. b. | mb m mb. | mb. | oC. | oc. 1% % | % | 9%\ ol 9| g 9% |mb| m.
s06| 00,0l o668l 278 10.4] 1| gl 35| ol 70| 0l 0l 7o ol "ol 5ol 581 14111, 004.4| 9935 32,8 1281 77 01 "9 ol o ol "By 38l 781315
500/ ' 968.5) 945.4\ 36.5/ 10.4] 5 67) 28 0 O O O 0 98 22027.06 555 250 992~}4 985- 2 gl.l 12.% o4 21 0 o 0 97 "43i20.88(13.07
7500 940.6 918.2] 33.3| 7.8| 1| 63 35 1| o 0 o o 90| 242536 4.60 5001 9014 0052 203 1B A= 9 o 0 38(29. 46,10, 18
1,0000 013.4] 892.2) 34.2 6.4 1) 530 44| 2 o ol o of 100 162302 2.06 750 937.4926.3 2831 9.61 O &) 15 1l 0 0 100 3428.3310.97
1,250 886.6) 867.0] 33.1| 5.2/ ()| 43| 51 6 0 0 0 0 98| 820.82] 0.40 1,000 o110 2099 2400 BY O % 2@ nooo 0 20127, 02/ 8.74
1,500 861.2] 841.9| 31.0{ 3.8 (l)l a2l 590 of o of o of o8 1618 82 3.44 1,250 885.2 874.3| 23.11 7.20 0 35 1] 0 0 98 19/21.38 507
2,000 809.6! 791.4| 26.6]° 0.8 0 10| 72| 18 0 0| o 0o 96| 91512 1.78 1,500] 860.7| 848.7| 22.41 62| o 13| ssl 1| o 0] 96| 181832 4.40
2,500 784.7| 744.5 22.0— 8.7 0 L 66 82 1l O of 0f 1001 41322 0.40 2,000 §11'0 800.0/ 18.3] 4.8 0 o 98 0 0 068 18]1565| 3.54
3,000 720.5 700.8| 17.4|— 7.0 0 ©0 37| 57| & o 0 o 100 11,48 0.09 2,500 764.3) 752.21 14.8| 3.1} Ol 0 86 14 0 0 94 18)12.07| 2.58
3,% ggg.i 658. 0! 1-2/'2_}8'3 g: g 6| 8013 1 0 of 93 1[872 0.07 g,ggg g%gg gggg lgg gg g g 13 gé 12 8 95 fg*g';; }gi
1 .4 617.3] 7.6|—10. ; 0 2 iy . . 1 ‘19l 1
) or | 0,28 Z 00 o4 § 714040 4,000 632.7) 624.0] 3.4) —4.4 0 0 0 6 33 0 60 14 408105
Winter.
Winter.
306 9096.2) 037.6] 12.8/—20.10 o 0| 1| 30| 40| 250 4 ol 100 . 94! 0.41
e s TR D o 7 39 058 4 100 2536 035 14111,025.0 085.3| 21.4|— 7.0, o 4| 40| 45| 11] o 100 - 34l21.78| 2.46
Y50l 040 5| 000.1 17.71—82.4 o o 5 30| 34| 26 5%1) 100, 16| & 10| 0,29 250(1,010.8| 974.0 20.4/— 7.8/ O 1 42| 45 12 - o 100 28[21.56] 1.82
1,000] 916.7) 869.0] 17.8—32.6| 0 0 7| 20| 35/ 24] 5l(1)] 100| 14} 9.09| 0.28 600 "970.0| 045.00 19.0i— 9.4} O] O 44l 42 14} - 0] 100{ 12(20.30) 0.71
1,250] 885.8! 842.6/ 16.8(—32.8 0 0| 8| 31| 35/ 22| 4/(1)| 100 10| 8.32 0.28 750 948.2| 917.3) 19.2— 6.8 O O 41 45 14 . O 100,  2(18.93 0,16
1,500| 856.3| 818.7| 16.9|—31.4{ 0 0 7| 31|38 21| 3|()| 100! 7| 8. 08| 0.32 1, 018.7| 880.4| 18.6/— 7.0/ 0 0 37| 53 10f o 100 8|16.58| 1.00
2,000 807.8] 771.2] 14.6/—31L.4| 0O O 2 28 44 24 2|(1)] 100, 4! 6.45! 0.20 1,250 8900.3] 862.3] 17.0(— 8.0 O O 327 57, 11 0| 100 6114. 88! -0, 60
2,500 750.4| 718.9] 10.6{~30.6] O Ol (1)| 20| 52} 24| 4|(1) 100| 1 .02} 0.03 1,500 863.3| 836.0| 16.0/— 9.0/ O 0 24/ 1] 15 . 0 99] 2{13.51 0.40
3,000 712.4] 660.8) 4.6/—31.9) - 0] O0f 0 11} 47| 37 5 (1) 100| 1) 4.76] 0.02 2,000, 810.0| 785.0/ 13.6]—11.0{ - 0| ol 19| i 19 ~ 1| 100{ . 2[10.70:0.18
L500 eg eme La-md O O o s4 oty e yszeom L0 ALY LAY 0 0 & B OB 3 W dEe oo
4 628.5) 581.5| —1.8/—34.6 0l 0 0 15 3 - 58| 0.05 . —14. , .68} 0.
000 8 1.8-34.6 5 3 00 %258 3500 673.0| 650 3.8-152 O 0o o 45 48 7 84 1l 4es 007
4,000, 632.6| 612.3] 0.2—13.1 O o o0 10 70| 20 56 10 2.22] 0.34
1 Less than 0.5 per cent.
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TABLE 5e.—Ezxtreme values of free-air pressures, temperatures, and TABLE 6.— Mean free-air barometric and Vapor pressures, temperatures,
humiadities at Leesburg, Ga. and densities at aboul latitude 40° in the United States.
Summer. Summer.
Tempera- | Percentage frequency of | Relative Vapor : :
Pressure. ture. temperatures, humidity. | pressure. A,ﬁfts‘f(}?' Pressure. Temperature. |Vapor pressure. Density.
w o
- -
L. . . o o < . . . . m. mb, mm. °, °A, mb, mm. %Y | kg.jms
E,- g g g g glaial. | B |8 B g 011,014.0 760.5| 250/ 2080 220 16.5| 909 1.175
3 S8 (123 |2le 2 500 | "957.5| 718.0| 22.0| 295.0| 17.5] 13.0| 86.8| 1.123
2 g ) é B lglsle|S)? 5 | 5 ] 1,000 | 904.0) 678.0| 19.0| 202.0| 14.0| 10.5| s2.8| 1.072
p=| X B= 2 P P - SO O~ S RN 1,500 | 852.5| 639.5| 16.0| 289.0 1.0 8.5 79.1{ 1.023
< = 2 |. < | K|S |6 = - = 2,000 | 803.5| 602.5| 13.0| 286.0 8.5 8.5| 754) 0.975
Booo| Tl asol 70l 2ol &R &9 Wil e
o o , .0 | 535. . . 4, . .
Mol T el sl Bl Bl T B | % | %, % | mb. | mb 4,000 | 630.5| 473.0| 05| 23.5( 35| 25| 620| .80
,015. 411, 000, . . . _ .
85 o000 70sr 6 ata sodl Yol o o 3 9 %y 28 3028 13.88 5,000 | 556.0 | 417.0 5.5 | 267.5 2.0 1.51 55.9 723
250 - . . g O 0 90) 28] 29.24) 12.54 6,000 | 488.5| 366.5| —12.5| 260.5 1.0} . Lo| 50.5 .653
500 960.0 954.4 '32.2) I8.01 21 90 & 0 of 92 27| 27.82 10.81 7,000 | 428.0| 3200 | —10.5| 253.5| 0.5 05| 45.4| .587
750| 94L0) 927.5 30.5 18.7) 2 67 31 0 0 96 28 24.84) 9.46 8,000 | 373.5| 280.0 | —26.0 . 407 .597
1,000 914.O¢ 901.0! 23.6/ 152 0f 30 70, (4] 0 94 54| 21.22( 9.23 9’000 3945 | 243.5 | —32.5 : 36.4 470
1,250 887.8 B875.4) 21.7) 12.4| O 3| 07 O o 04 54| 10.24 8.10 10,000 | 281.0 | 211.0 | —30.0 32.4 | .418
1,600/ 862.00 849.8 19.8 1LO: 0 0 1000 0 0 93 44'16.88 6.74 11,000 | 242.5 | 182.0 | —45.5 2871 .371
2,000 812.0/ 800.8| 16.2| 9.8 0 0 96 4 0 92 20| 13,99 3.45 12'0()0 208.5 | 156.5 | —52.0 25. 4 3920
2,500 765.01 753.9) 13.1} 7.00 0O © 63] 37 o o2 28 312.01) 4.02 13°000 ) 1785 ) 1340 —55.0 21 ‘95
3,000 721.3] 713.5| 9.6/ 6.2 of o o 100 of g0 31 10,01 3.34 19000 | 1525 | 1145 | —850 188 “o44
3,500, 674.1; 67L.9 6.6 4.0/ 0 0 0| 100 0 80 26| 6.83| 2.30 15'000 130.5 08.0 | —55.0 16.1 . 209
4,000 635.0] 632.1| 4.0, 3.77 o o0 o 100 o 54 29| 427 231 16,000 | 111.5| 83.5|_55.0 138 ‘178
17, 000 95.5 | 71.5 | —55.0 118 .153
18, 000 85| 61.0| —55.0 101 .130
Winter. 19, 000 60.5 | 52.0 | —55.0 . 8.8 11
; 20, 000 50.5 | 44.5| —55.0 7.4 . 095
851,026.1) 994.0] 24.7| —2.0] o0 12| &4 33 1] 100 26 22.21] 1.32
25001,005.8) ©82.0| 23.0] —3.0] 0| 6 49| 42| 3 93f 28 20.72| 1.26
500| 975.2) 945.9 20.5 —4.4| o0 2| 53| 39 6 96 24| 19.14| 1.08 Winter.
750 942.1 918.5/ 18.1j —5.6/ O O 48 44/ 8 96/ 22/ 17.60 0.94
b gay g g es o 8 4 6 g W luw o
1 . . .2l 7. . .
1,500, 860.0| 83s. 4| 13.8| —90.0] o o ‘200 61 10 8 8| 12.23| 0.45 0!1,0200]| 765.0| ~2.0| 2710 4.5 3.5 1012 1.300
2,000, £10.2] 787.0] 12.4-10.00 0 0 7| 78 15 99 1| 10.58| 0.07 500 | "967.5| 718.0 | —3.0| 270.0 3.5 2.5| 95.4| 1.234
2,5000 762.4| 737.6/ 10.5| -9.7 0 0 79| 18| 88 10| 7.6l 0.60 1,000 | 899.0| 674.5| —3.0| 270.0 3.0 2.6 80.6f 1.159
3,000 717.4| 696.00 4.8 —7.5| o o o 70l 30 91 10} 612 0.56 1,500 | 844.0| 633.0 | —4.0 269.0 2,5 2.0 844 1.002
3,500 674.7| 664.0l 4.2/ —2.4 6 o0 O 55 45 92 16| 503 0.90 2,000 { 792.0{ 594.0( —5.0| 268.Q 2.0 .51 78.6 1.028
4,000 634.6| 625.5 1.6/ 4.6 0 0 O 25 75 78| 19 3.06] 0.80 g,% 'gg.g g%g —;7).8 %gg.g %g }8 ;?% o.g'llg
4,000 | 615 458.5 | —14.5| 258.5 1.0 10| 637 .823
F i . 5,000 | 5350 401.5| —20.5 | 252.5 0.5 0.5] 57.1 .738
TABLE Bf. L‘xtrinw glcciz'l@es of {{7‘66 alzro pressm}ss,dtempemtmes, and o000 | 466.5| 350.6 | 2.5 e 118
umrartres at Royal Center, Ind. 7’% 3(5)(5) 5 28%‘ 8 34 g 448' Z;I . ggg
8 5 L0 | —41 . .
Summer, g/000 | 302.0| 226.5 | ~46.5 35.0 | dod
; 10,000 | 250.5{ 194.5 | ~50.0 314 .405
Pressure Tempera- Percentage frequency of Relative | Vapor 11,000 222.5 | 187.0} ~52.5 27.2 . 3562
. ture, temperatures, humidity. | pressure, 12, 000 100.5 | 143.0 | ~54.0 23.4 .303
13,000 | 163.0 | 122.5 | ~55.0 20,1 . 260
- o o], 14,000 | 139.5| 104.5 | —55.0 17.2 223
’ HE A HE T
. . . ) Q v 3 . - o . - o .
s | B 8818 |8|a(g|alill|li818]8]¢4 17,000 | 80| 655 | ~85.0 08| 13
3 S S5 (2)2|2]e g 18,000 74.5| 56.0 | ~55.0 9.2 119
MR E R EHEHEB IR 1 R AE i)
- = ] o . N oy - v . —-— '\ -
= = = <1812 (%111 )01 = = !
m, | mb [mb | °C. 1 °C. %% (% |%|%|%|%| % | % |mb.|mb. 2
o5l 090.4( 077.0| 87.8 10.8| 11| 73| ‘16| 0| "ol “o| 0] “o2| "20/28.30! 9.35 Annual
250, 996.5 974.91 37.8) 10.0 11| 72| 17| O O o0 O 90 28(27.98] 9.27
300, 968.8| 046,8' 34.8' 11.0[ 3| 63| 34/ 0 0 o o0 96 292596746
750/ 941.01 910.8) 32.71  9.21 2 55 41 2/ O 0O 0O 98/ 3224.30| 581 011,017.0 ) 763.0 11.5 | 284.5 115 8.5 959 1,240
1,000 913.2) 8040/ 30.6/ 7.9 2 40} 54' 4] 0 o 0 65 242376 3.88 500 | '957.5| 718.0 0.5 | 282.5 9.5 7.0 ouo| 1176
1,250! 885.4} 868.5 28.4) 6.8 0 24/ 68 8 o0 o0 o 96 6,22.08] 1.12 1,900 901,5 | 676.0 8.0 281.0 7.5 5.5 86.2 1.114
1,500 860.4| 843.9| 26.4f ©.0 0 '8 78 14| © ol o 97 920.36) 1.17 1,500 | 848.5| 636.5 6.0 270.0 6.0 45| 8LT(  1.056
2,000[ 811.6 704.8 23.41 3.2( 0 3 75 22| O o o 100 2)18.35( 0.39 2,000 798.0 } 598.5 4,01 217.0 5.0 4,0 77.4 1.041
2,500 764.6| 747.8/ 20.0/ 1.6/ O 1| 66/ 43 of of of 100 2715.40 0.27 2,500 | 750.5 .0 1.5 214.5 4.0 3.0 73.5( 0.851
3,000 720.7)704.7) 15,8 —0.9 o o 13 85| 2 o 0 1000 21036 0.24 3,000 | 7050 529.0| —1.0| 272.0 3.0 2.5| 69.7 .002
3,500 670.8 663.0/ 0.9/ —1.8 o O O 95 & 0 0 82 7| 7.74; 0.37 4,000 621.0 1 466.0| —7.0! 286.0 2.0 16 62.8 813
4,000 640.1) 627.6) 6.4| —1.6/ o ©0 o 80 20 0 0 74 17634117 g,% %g‘g g%g —;g.o ggg.g (1).2 %)'(5) gg,g Z;%%
)y 3 3 &\, H) 3 . . .
7,000 | 417.0{ 313.0 | ~27.0 eenan 591
. 8, 000 362.0 | 271.5 ~33.5 627
Winter 9000 | 3135 2350 —30.8 468
- 10,000 | 270.5 | 203.0 | ~44.5 . 34}3%
mhondsd na-ng o 9 3 H g ol g meee | L8 ) )6
25011, 024. 6| 956.0] 13.4|—20.4f 0 3 11 96] 52]14.12} 0.70 » 273
4 _ o o 1 28 53 16/ 2| 98 13,000 { 171.0( 128.5 | ~55.0 .
500 992.3} 928.0 12.3]—2L.2 31(13.10{ 0.54 s 23
_ o 1 20| 46| 21| 3] 100 14, 000 146.0 | 109.5 | —55.0 .
750/ 961.5| 900.6{ 12.1|—23.3] © 22(12.00| 0.45 el 1ol Meb| IR “300
1,000 930.0( 873.8/ 11L.2[—244/ 0 O 1 200 46 22 2 100 13/10.14| 0. 41 0000 | 1070 sos ! g0 an
1,250 886.2) 847.50 9.61—24.4] o 0 0O 31 43 24\ 2| 100 6| 850 0.42 18,000 - vt ‘148
1,500 860.0] 822.2/ 10.0;—24.2; O O 2, 31 39 25 3] 100 4] 7,80/ 0.41 8’ 000 78'0 585 ___55'0 125
2,000 809.0f 773.0| 9.4\—23.5| of o O 24 46 25 5 1000 1| 5 03] 008 !,m [ S R b
2,600] 760.7) 730.0] 7.5)—22.8) O O O] 15 47) 33 5 98] 1j 4.14] 0.07 19,000 PRI A o
3,000 714.5 6s4.6! 1.4[—24.5. of o 0 5 49 43 8 08 1] 246 0.05 26, . - -
3,500| 670.0] 639.5| —1.6/—22.2] 0 O© 8 3 gg ;g ;i 33 1} %.22 8'(2]5
4,000{ 621.0] 805.2| —7.5—2L0/ 0 O .44/ 0, 1 Standarde1.263 kg./m.»

2 The annual means also represent quite closely the average spring and sutumn
Less than 0.5 per cent. conditions.
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‘TABLE 7.— Mean free-air densities, kg.jm.%, in different parts of the world.

Summer. Winter. Annual,
Altitude, North- North- South-
m.s. L gg{’:sd eastern Eg’;g?el ggttgsd eastern gg’;gmg Batavia, g{;‘f:sd Canada, | Europe, | eastern gg’:&"g Tous-
[ aal France, irope, | SIS | France, | “YioP% | lat. i lat, lat. ' |England,| “0P%| saintis
0N 5o N1 | 40° N lat. saona | 53 | g, | B°N3 | 50° N3 lat, 500 3¢.2 |formula.¢
* 50° N 1 ) : 50° N - 51° N.3 :
m. .
Q 1.178 1.224 1.309 1.289 1.240 1.258 1.258 1.258
1,000 1,072 1.100 1.159 1.147 1.114 1.134 1.128 1.128
2,000 0.975 |- 0.995 1,029 1,025 1,001 1.011 1.017 1.014
3,000 .885 .808 0.918 0.920 0,902 0.905 0.913 0
4,000 .801 .808 .823 . 827 813 .815 .819 819
§,000 .723 727 738 .743 731 733 .735 735
6,000 .683 . .662 .666 657 662 .661 658
7,000 .587 587 .592 . 5986 501 502 590 589
8,000 527 527 526 . 530 527 528 .528 524
9,000 .470 472 464 . 469 . 468 470 L4687 .463
10,000 .418 .419 405 .410 412 4015 411 .4
11,000 .31 . 369 .352 .356 .362 . 365 . 358 .355
12,000 .329 .319 .303 .303 316 314 307 . 305
13,000 . 285 214 . 260 . 259 L2713 268 .261 1
14,000 . 244 234 .223 .221 .233 233 223 223
15,000 . 209 . 201 J190 189 . 198 .191 191
16,000 .178 .172 .183 L1682 .171 .169 .162 .162
17,000 .183 .148 139 138 146 144 . 139 139
18,000 .130 .1 119 118 125 121 119 119
19,000 .11 .109 .102 .101 107 102 .102 Sl
20,000 .095 093 087 .086 091 .088 .087 087
! Humphreys, J. Temperatures, pressures, and densities of the atmosphere at various levels in the region of northeastern France, MONTHLY WEATHER anmw March,

p.
19194 47:159-161, (Ba tv.}d on ohservations at ’l‘ra&)pes Ucele, Strnssburg and Munich.)
Linke, Franz, ber die Luftdichte. Beitrige zur hysxk der freien Atmosphiire. VIII Band. Heft 2. 73-85. 1919. (Based on observations at Lmdenberg, Strassburg,

and Trappes )
3 Dines, W, H. The characteristics of the {ree atmosphere, Geophysical Memoirs, No, 13. Meteorological Office, London, 1919, M, O, 220¢c. p. 63.
4 Draft of interallied agreement on law ado%ted for the decrease of temperature with increase of altitude, March 1020 Issued by Ministere de 1a Guerre, Aeronautique
Militaire, Section Technique, (Discussed by W Gregg in “The Standard Atmosphere.” MONTHLY WEATHER REVIEW. May, 1920, 48:272-273.)

TABLE 8.— Mean free-air densitics, kg.)m.3, at various latitudes and altitudes, as computed by Franz Linke.!

Latitude,
Alti-
tudei' North, South,
m.s. % 0° Mean,
90° 80° 70° 60° 50° 40° 30° 20° 10° 10° 20° 30° 40° 50° 60° 70° 80° 90°

m. . .
ol 1.408] 1.380 | 1.342| 1.202] 1.264 | 1.228! 11981 1.172| 1164} 1166 1.171 [ 1189 1.210| 1.235| 1.253 | 1,273 | L1321 1.376 | 1.403 { 1.221
4,000 | 0.851] 0.847 | 0.833| 0.823 | 0.811 | 0.805! 0.800 | 0.795| 0.790 | 0.790 | 0.795| 0.801) 0.808| 0.805| 0.803 | 0.808 | 0.817 | 0.831 0.844 | 0,804
8,000 .510 .515 .519 .523 .523 .528 .524 .520 .518 .518 .519 .520 .520 528 522 .51 . 508 . 504 L5021 521
000 282 .288 .292 .302 314 .324 .334 341 . 345 .345 341 .334 .332 .323 .314 .295 .286 .280 L2781 326
000 .156 .158 .161 .186 172 182 . 190 .198 . 205 .208 . 204 .198 189 .181 113 .162 .158 . 185 L1683 | 187

1 Uber die Luftdichte. Beitrige zur Physik der frelen Atmosphire, VIII Band. Meft3/4. 194-199, 1919,
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TABLE 9a.—Average free-air winds at Broken Arrow, Okla.

Altitude above m. s. 1. (meters).
Surface )
cgre(_:- Season. 233 500 750 1,000 2,000 3,000 4,000 5,000
on.
Direction. Vi,(;l;,).c- Direction. V;;l;c- Direction. V;;l;c— Direction. Vi?;lyo'c- Direction. Vi%lyo-c- Direction. V&I;cf Direction, Vﬁg’f’ Direction. ‘;‘élyo.c'
m.p.s. m.p.s. m.p. 3. m. p.s. .8,
et B U e AN T A S d I el
ummer . f . . 3 . 6°E. .6 110 E. . . .
Nooonos Autumn . N. 84| N. 4°E. 9.6 N. 7°E.| 10.2| N.11°E. 9.8 N.14° W, 18.%
“HWinter. .. N. 81| N 3°E.| 106|N. 2°E. | 1L9|N. 4°E.| 133 N.20°W. 159
Annual.. N.| 7.4|N 3E 8.5| N. 7°E. 9.1 | N.11° E. 9.2 | N. °W.| 107
Spring...| N.22° E. 7.1 | N.22° B, 7.9 | N.20° E. 7.8 | N.20° E. 6.9 | N. 4¢°W.| 5.9
Summer .| N,22° E. 6.8 | N.34° E. 8.3 | N.371° L. 7.6 | N.54° E. 6.2 | N.22° E. 2.5
NNE... {Autumn .| N, 22°E. 6.1 | N.34°E. 8.5| N.37° E. 9.8 | N.44° E. 9.7 | N.30° E. 8.5
Winter...| N,22° E. 8.0 | N.28° E. 9.4 | N.32° E. 0.9 | N.37°E 10.0 | N.13° E. 9.4
nnuai..| N,22°E. 7.0 { N.30° E. 8.5 | N.32° E. 8.8 | N.39°E 8.2 | N.15° E. 6.6
Spring...} N.45° E. 7.2 | N.51° E. 7.4 | N.56°E. 7.4 | N.67°E 7.3 | N.72°E 4918, 45°E.| 590 lhe
Summer.| N.45°E.| 6.3| N.4I°E.| 8.0|N.30°E.| 8.9 N.38°E 8.9 | N.IT°E X0 TR ERR IR
NE..... Autumn .| N.45° E, 4.7 | N.49° E. 7.8 | N.49° &5, 8.1 | N.47T°E 7.5 | N.39° B 71
Winter...| N.45° E. 5.4 | N.45° B, 7.4 | N.45° E. 9.4 | N.51°E 9.6 | N.45° W 8.4 N.45°W.| 6.4 .........
Annual..| N.45°E. 5.9 | N.46° E. 7.6 | N.49° E. 8.4 | N.5I°E 8.3{ N.2a° & 7.4
Spring...| N.68° E. 701 N.76° &, 9.7 B.| 107]8.75°E 9.0 3.0
Summer.| N.68°E.| 10.5{ N.68°E.| 12.5|N.68°E.| 13.5| N.68°E 1208 [oeneen e e
ENE... %%tl%mn. N.68° E. 4.0 | N.68° B, 5.0 | N.68° E. 6.0 | N.68°E 6.0 INRRORON SRRt
D Bl eeiferrecnnceonafannscsnanfosconcussansaspsorefsssavceounsnfvamvrosafonsnenncomaissnesss esveosvalritcesne
Annual..| N.68°E. 7.2 | N1°E 9.1 10.1°| N.80° E. 9.2 12 RUDRRRNE MORSRRR! NSRRISERN IDENRIDY HORDPNNTOR IR
gpring... E.| 62 g gg lég g ;g:IFE‘ 1%3
ummer . E. 3.5 . . . . .
E....... évlitumn. E. 4,0( 8.6 4.0 4.0 E. 5.0
by JAP PR PP R PO o g N T LU ] RPN I
Annual., . 468 7.1 8.318.60°E 8.6
Spring...} 8. 68° B, 8.7 | 8.52°E. 8.0 8. 45° E. 8.3]8S.37°E, 7.6
Stramaer | S, 68° B, 3.5 | 8. 34° E, 7.5 S 11°E. 9.5 S.11°w.| 9.5
ESE Autumn.| 8. 68° E 6.0{8,68°E.| 10.0|8.45°E.| 1L0| 8. 45°E, 9.0
““*llwinter...| 8. 68° E 4,5 8. 56°E. 10.0 | 8.'34° E. 11.0 | S. 34° E. 10.5 8.5
Annual..| S. 68° E 5.2 | 8, 53° E. 8.9|8.3¢°E.| 10.0]|8.27° K. 9.2 8.3¢° W 6.0
Spring...| 8. 45°E 7.4 8. 42°E. 0.2]8.3¢°E. | 10.8]8.21°E.[ 10.4|8.16°W.| 9.6
Summer .| 8. 45° E 8.0 8. 22° E. 8718, 8°FE. 8.0(8 8W.,| 80[8 MWl 75
8E..... Autumn.| 8. 45° E 6.3 | 8. 31° E, 0.4 8, 27°E.| 10.2|S. 6°E.| 10.2]8.3¢°W.| 10.8
Winter...| S, 45° E 7.318.80°E.| 10.6|8S.15°E.| 12.6{8.15°E.| 13.3 8. 14.0
Annual..} 8. 45° 6.8 8. 31°E. 9.5(S.21°E. | 10.6|S. 9°E.| 10.5|8.16°W.| 10.5
Spring...| 8. 22°E 838 11°K.| 11.8]8. 2°E.| 13.4[S. 6°W.| 13.6)8.20W.| 143
Summer .| 8. 22°E 6.1 8, 22°E. 7.9 8. 20°E. 8.7|8. 9°E. 8.6[8, 7°W.| 6.5
88E....[{Autumn.| S. 22° § 6.8(S.13°E.| 11.0{8. 8 E,| 120 8. 12.118.200W.) 1LY
Winter...| 8. 22°E 618 2°W.| 1IL1]S 11°W.| 12,78 22°W.| 12.7|8.32°W.[ 1L4
Annual..| 8. 22°E 6.8 S.11°E 0.4 8. 5E.| I1LT[S. 5W. 1.8|8.20°W. 1.0
monc §| M3V EIEEY SRV HIIEY 5
ummer . . 5 . 9° W, . . . . N . 9. . e .8
8.uenen. Autumn . 3. 7308 4ow.l 1028 7ow.| 5|8 11°W.| 1L.6|8 21°W.] 107
Winter... 8 8.0({8. 6ew. 13.0!S 14°W.| 15.2|8.26°W.| 16.3|8.38°W.| 16.0
Annual.. 8 7.818, 6wl 1.0{8 11°w.| 1268 18°W.| 13.0|8.31°W.| 1L8
Spring...| 8. 22°w.| 8.2|8.22°W.| 10.5|8.28°W.| 11.9|8.32°W.| 120|8.50°W.| 119
Summer.| S.22°W.! 6.0]8.20°W.{ 7.9|8.31°W.| 88|8.36°W. 86|83°W, 73
gsw.. . {Autumn.| 8. 22°W.| 7.4[8.30°W.] 10.8]8.39°W.| 12.3]8.35°W.| 123|8.46°W.| 125
Winter...| S.22°W.| 8.1]8.30°W.| 1L.8]8.36°W.| 133|8S.37°W.| 13.4|8.62°W/1 142
Annual. | 8. 222w.| 7.4)8 28°w.| 102]8.3¢"w.| 11.6]{8.3°W.} 1168 40°W,| 113
Spring...| 8. 45°W.| es6lg. 45°wW.| 8.1|8.45°w.| 89[8.40°WI[ 938 70°W! 106
o [lSummer.| 8. 45°W.| 57| 8. 45°W.| 87|8.47°W.| 9.4]8.47°W.| 84|B.3°W.| 74
sW Autumn.| 8. 45°W.| 5.1 8.55°W 9.5 8. 67°W.| 1L1|8.73°W.| 1L5[8 77°W.| 12.4
""" Winter...| 8. 45°W.| 58|s.59°w.| 9.2]8 ecw] 1088 W w2 NieW| 125
Annual..} 8. 45°W.} 5.8|8.51°W.| 898, 56°W,| 10.0|8.61°W.1 10.1|8.74°W.| 107
gping SO0 00| S| T0\SarW 1S 83| SN WD by
tm; r. . . . . » . N N . N . . . 3
WEW.. oo 8 esew.| 90| 8les° Wl 12.0]s. esow, 1g.o w. 14.0 w.| 120 ...
. Winter...| 8. 88°W.| 7.0|8.73°W.| 978, 70°W.| 0.9|8.7°W 0.0 (8. 68°W.| 9210 1 .
nnual..| S. 68° W, 6.6]8.72°W.| 9.0]8.72°W.] - 9.8]8.88°W.|] 10.6 w.| 1.4
8pring... W 6.0 8. 8°W.I 7.0|S.84W.| 7.5|8 84°W 8.7 | N.83° W.{ 12.3
- il:zx?mer. w -g.g \VX g.g w 1?'8 %%i 8. 79° & 13.6 |eeueneannnn
""" Winter, .. w57 w.l s7|Nsew| 107 1.7 .
Annusl.. w.l 62]8.80°W. 84 w.l a7 .
8priug...| N.68° W 7.5 N.68° W.| 11.0| N.68°W.| 12.8
Summer . N.68° W 60l N.se°W.l 100! N.46°W.l 240
wNW. .l Autumn| Neg*w.{* 6.0 N.56°W.| 8.01N.56°W.I 8.0
Winter...| N.68°W.| 7.5!N.56°W.| 11.0} N.56°W.| 14.5
|lAnnual. .| N.68° W 6.8 N.59° W.|  12.2 | N.56°W.| 14.8
"gpxmg... N.4° W 7.5 | N.45° W 9.3 N.45°W.l 10.5
UIBINOr ... venn. wosmlesennosamscasssannalicancesnfocreerecnaalinaaaa,y
Nw... Hautumn [ No453°W.| 7837 N W[ 9.8 | NL4I° W 1003
Winter...| N.45° W 8.7 N4 W.| 11.2|N43°W.| 130
Annual..| N.45° W 8.2 N4d°W.| 10.2 | N.43°W.| 113
Spring...| N.22° W.| 1L0|N.27°W.| 1L9|N.26°W.. 12.8
Summer .| N.22° W.| 7.7 N.11° W 87| N.17°w.| 9.0
NNW,.[{Autumn .| N.22° W, 6.4! N.19° W 8.5 | N.10°W.{ 0.4
Winter...| N.22° W.| 7.6 | N.25° W 9.0 N.25°W.1 9.8
Annual..| N.22°W. 8.2 | N.22°'W 0.5 | N.22°W.| 10.2
Spring...| 8. 9°E.[ 8.2 8. 1038 8°W/[ 1.4
‘ Summer .| 8. 2¢ E. 6.1]8 8 Ww. 83|81 W N 922
Means..{ Autumn.|' 8, 3°E, 6.9|8. 4°W, 9.8(8.12°W.| 10.9
) Winter...| 8. 50° W. 7.4| 8. 67°W.| 10.8|8.74°W.1 12.4
Annual..[ 8. 8°W. 7.2} 8. 18° W, 9.8 8.2°W.,| 1.0

1 One observation only.
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TaBLE 9b.— Average free-air winds at Drexel, Nebr.

Altitude above m, s. 1. (meters).
Surface
direc- | Season. 396 500 750 1,000 2,000 3,000 4,000 5,000
tion.
Direction. Vlz;l;’)c Direction. V?}?c" Direction. Victl)(')c- Direction. Vietl;’)c *| Direction. Vi?;])‘c- Direction. V“il;,’c Direction. Vl%l;c Direction. Vﬁl;,’c
m. p. 8. m.p.s. m. p. 8. m.p.s. m. p. 8. m. p. 8.
Spring... N. 54 'N, 1°E. 7.6 N. 1.8 [ N. 1*W. 13,1 | N. 9°W, 12.4 N.31°W. 1%.5
Sumumner . N. 391N, 1I°W. 6.4 | N, 1°wW. 10.7 | N. 4° W. 11.0 | N.17° W. 1L2 | N.37° W. 12,6
N....... Autumn. N. 4.6 N. 6.9 | N. 1°E, 1.0 | N. 1° W. 12.4 | N.14° W, 13.0 | N.36° W. 15.1
Winter... N. 531 N, 1°W. 7.3 | N. 3°wW. 1L1 ! N, 3°W. 1.2 | N.21° W, 11.4 | N.41° W. 13.2
Annual. . N. 4.8 N. 7.0 | N. 1°W. 1.2 | N, 2° W. 11.9 { N.15° W. 12,2 | N.36° W. 14.1
Spring...| N.22° E. 58| N.22° E. 7.5 | N.20° E. 1.2 | N.22° E. 12,2 | N. 8°E. 1L2 | N.14° W. 13.4
Summer .; N.22° E. 4,0 N.20° E. 59 N.17° E. 89 | N.12° E. 9.0 | N.13° W. 85| N.40° W, 7.5
NNE...XAutumn.{ N.22° E. 4.4 | N.24° E. 6.4 | N.28° E. 9.2 | N.31° E. 8.9 | N.10° E. 6.9 | N.40° W, 8.9
Winter...| N.22° E. 5.3 | N.25° E. 6.7 | N.28° E. 8.6 | N.31° E. 9.9 | N.40° E. 8.9 | N,13° W, 10.5
Anpual..| N,22° E. 4.9 | N.23° E. 6.6 | N,23° E. 9.7 | N.24° E. 10.0 | N.11° E. 8.9 | N.27° W. 10.1
Spring...{ N.45° K. 5.5 | N.46° E. 6.7 | N.46° E. 8.9 | N.48° E. 9.6 | N.46° E. 8.0 | N.43° E. 7.8
Summer .| N.45° E. 4.2 | N.46° E. 6.3 | N.46° E. 9.0 { N.48° E. 8.4 { N.30° E. 7.5 | N.68° W. 9.8
NE..... Autumn.| N.45° E. 4.3 | N.45° E. 6.4 | N.#4° E. 9.3 | N.48° E, 10.4 | N.34° E 9.1 | N.36° W, 1.9
Winter...| N.45° E. 5.6 | N.45° E. 6.6 | N,50° E. 8.3 | N.57° E. 89 | N.77°E 7.4 | N.22° W. 8.6
Annual. .| N.45° E. 4,9 | N.46° E. 6.5 | N.46° E. 8.9 | N.50° E. 9.3 | N.46° 8.0 | N.23° W. 9.5
Spring...| N.68° E. 6.4 | N.68° E. 7.6 | N.72° E. 9.9 | N.79° E. 9.7 | S. 86° E. 52|8.41°E, 4,0
Summer .| N.68° E. 4,6 | N.70° E. 6.2 | N.66° E. 8.6 | N.70° E. 8.6 | N.57° E. 7.3 | N.41° W. 8.9
ENE...{Autumn.| N.68° E. | . 3.9 { N.68° E. 6.1 | N.68° E. 10.0 | N.73° E. 8.9 | N.57° E. 6.3 | S. 56° E. 7.3
Winter...; N.68° E. 5.7 | N.70° E. 6.8 | N.87° E. 8.9 78° E. 9.8]8. 9°E. 9,918, 24°W, 13.5
Annual. .| N.68° E. 5.2 | N.69° E. 6.7 | N.73° E. 9.4 | N.81° E. 9.2 | N.89° E. 7.2 1 8.16° E. 8.4
Spring... E. 8.2 8.8°E. 10.0 | s. 86° E. 13.1 | 8. 81° E. 13.4 | 8. 75° E. 10.5 | 8. 36° E. 10.2
Summer . E. 4,11 8. 85°E. 6.0 8.77° E. 8.4 8,7° E. 7.5 | 8. 23° E. 7.1 8.22°W. 9.2
E....... Autumn. E. 4,8 {8.8°E. 6.5|8. 714 E. 8.8 8.69°E. 8.8|8.41°E. 7.7 | 8. 47° E. 8.2
Winter... B, 53| 8.8°E 8.0 8.7°E. 1.4 | 8. 65° E. 12,3 | 8. 34° E. 1.5} 8. 6°E. 1.9
Annual. . E. 5.6 | 8.8°E 7.6 1 8.77° E. 10.4 | 8, 70° E. 10.5 | 8. 43° E. 9.2} 8.19° E. 9.9
Spring...| 8. 68° E. 6.8]|8.65°E 9.11 8,57 E. 1.9 8, 52°E. 12,0 | 8. 30° E. 1.3} 8. 9°E. 1.5
Summer .| S. 68° E. 53|8.67°E 6.9 | 8. 58° E. 9.3 | 8. 50° E. 898 7TW. 8,2 | 8. 53° W, 8.9
ESE....! Autumn.| S. 68° E. 4.5 | 8.65°E © 6.2 8.47° E. 9.7 | 8. 40° E. 10.4 S. 9.3 | 8, 14° W. 11.3
Winter...{ 8. 68° E. 5318.62°FE 7.51 8. 47° E. 10,0 | 8. 31° E. 10,1 | B, 15° W, ‘0.3 | S.39° W. 8,4
Annual. .| 8. 68° E. 5.5 8.65°E 7.7 8. 52° E. 10.2 | S. 43° E. 10.4 1 8. 2°E. 9.5 8. 24° W. 10.0
Spring...| 8. 45° E 6.9 | S. 43° E. 8.718.368° E. 12.0; S. 30° E. 12,6 | S. 8°E. 12,2 | 8. 17° W, 14.2
Summer .| S. 45° E 451 S.41°E. 6.5| 8. 35° E. 9.3|8.25°E. 9.5 |8, 6°W. 7.7 | 8. 52° W. 7.2
SE..... Autumn.| 8. 45° B 508,37 E. 7.918.21°E. 1.2 | 8. 12° E. 12,1 | 8. 13° W, 12,6 | 8, 22° W, 12,2
Winter...| 8. 4° E 59 {8.31"E. 8.0 8. 16° E. 11,618, 1°W. 12,8 | S, 41° W, 14,8 | 8. 61° W. 16.8
Annual..| S. 45° E, 5.6 | S. 40° E, 7.8| 8. 21° E. 1.0 8. 17° E. 11,8 | 8. 13° W, 11.8 1 8. 38° W. 12.6
Spring...| S. 22° E. 6.0 8. 21°E. 8.0 8.16°E. 11,11 8. 11° E. 1.3 | 8. 10° W. 10.8 | S. 39° W. 10.2
Summer .| 8. 22° E. 4.4|8.10°E. 6.8/8 11°E.| 100|8. 4°E. 9.88.19°W.| 85|8S.36°W.,| 82
8SE....{Autumn.| 8. 22° E. 4.5|8.19°E 6.918. 8 E.| 1.2 8.1 1208 13°W.| 1208 34 w.| 117
. Winter...; S. 22° E. 5318.17"E 8.1 8. 12,21 8. 13° W, 13.4 | 8. 52° W, 14,7 | 8. 74° W, 17.7
Annual..| 8. 22° E. 50(8.19°E 7.718. 9°E. 1.1] 8. 1°E. 11.6 | S. 23° W. 1.5 1 S, 45° W. 12.0
Spring. .. 8. 7218 I°W. 0918, 8°W.{ 14.0|S. 15°W.I 14.4]8.34°W.| 14118, 62°W.| 156
Summer S. 52| 8. 1°W. 7218, W 10,7 | 8. 13° W, 11.4 | 8. 32° W. 10.6 | S. 45° W. 9.1
[ . Autumn S. 838, 1I°W. 9.1(8, 9°W.| 1368 14°W.| 148|8.31°W.] 1418 . 4°W.| 142
Winter... 8. 6.08. 3°W. 8.418.15°W. 12,5 | 8. 26° W, 13,8 | 8. 50° W. 15,3 | 8. 66° W, 17,2
Annual. . 8. 6.2 (8 1°W. 868, 10°W, 12,7 { 8. 17° W, 13.6 | 8. 37° W. 13.5 | S. 54° W. 14.0
Spring...| 8. 22° W. 8.5 (8.22°W, 9.81 8, 2°W. 12,9 S. 32° W. 14.2 | 8. 48° W. 15,2 | 5. 64° W. 16.7
Summer .| 8. 22° W. 6.118.23°W, 8.3|g 26°w.l 120[8.31°W.| 12.7|8.3°W.| 122[8.4°W.| 120
S88W...{Autumn.} S. 22° W, 6.9 1 8.23°W. 9.5 8.31°W. 14,1 | S. 36° W. 14.6 | S, 55° W. 13.2 | 8. 71° W, 14.6
Winter...{ 8. 22° W, 6.6 | 8. 20° W. 8.8|8.43° W, 12.2 | 8. 55° W. 12.7 | 8. 78° W. 13.3 | N.83° W. 16.2
Annual. .| 8. 22° W. 7.0 | 8. 24° W. 9.1} 8.31°W. 12,8 1 8. 38° W. 13.6 | 8. 54° W. 13.5 | S. 88° W. 14.9
Spring...| 8. 45° W. 7.918.51° W, 9.4 8.52°W. 12,3 | S. 65° W. 13.4 1 S. 70° W, 14.7 | 8. 81° W, 15.5
Summer .| 8. 456° W. 6.2 | 8.45° W, 85] 8. 47° W, 12,0 | 8. 49° W. 12,4 | 8. 56° W, 11,4 | 8. 68° W 11,2
SW..... Autumn.| 8. 45° W. 6.0 | 8. 47° W, 7.8{8. 56°W.| 11.1[8.61°W.[ 12.1]8.8°W.| 130} N.87°W. 15.1
‘Winter...| S. 45° W, 6.8 8. 50°W. 9.3} 8.65°W. 13.0 | 8. 73° W 13.7 N.87: w. 16.5 19.3
{Annual. .| 8. 45° W. 8.7 8.48° W, 88| 8. 5°W.,| 12.1|8.5°W. 12,9 '8S. 75° W.| 13.918.82°W.[ 153
Spring...| §.68° W.| 6.4 |8.74°W.| 82|8.8°W.| 10.6|N.88°W.| 1L0[N.85"W.} 129 N8 W.| 16,2
Summer .| S. 68° W. 541 8.69°W. 7.3 8. 74* W. 10.8 | B. 81° W. 11.5 | 8. 81° W. 1L.718.74° W. 12.9 )
WSW..{Autumn. S.68° W. 52 8.71°W. 7.4 8,70 W, 10.1 | S. 83° W. 10.0 W, 11,3 | N.82° W. 13.4 3
Winter...| 5. 68° W. 5.6 |8.75°W. 7.9 8.8°W. 1.6 { N.8s° W.| 12.7| N. 71: w. 16.3 | N.70° W.| . 19.0 23.8
Annual. .| 8. 68° W. 5.6 8.72°W. 7.7 8.82°W. 10.8 | 8. 87° W. 311.3 | N.86° W. 13.0 | N.85° W. 15.4 17.2
Spring... Ww. 6.2 | N.87°* W. 8.2 | N.s4* W. 10.9 | N.82° W.|. 12.1 | N.74° W, 14,3 | N.81° W, 17.5 . 19.8
Summer . w. 5.2 w. 7.0 | N.82° W, 9.6 | N.74° W. 10.0 ] N.75° W. 13,1 [ N.72° W. 17.4 . 18.4
W...... Autumn. W. 5.6 | N.88° W. 7.2 | N.79° W. 9.5 | N.70° W. 9.6 | N.81° W, 1.4 | 8. 87° W. 15.8 . 18.4 |.
Winter... W, 5.0 | N.8° W. 7.6 | N.74° W. 11,8 | N.67° W. 13.3 ) N.63* w. 16.7 | N.62° W. 19.5 . 23.0 y.
Annual. . w. 5.5 | N.88° W. 7.5 | N.80° W.| 10.4 | N.73° W.| 1L2 | N.73° W.| 13.9 | N.77° W.| 17.6 W.| 19,9
Spring...| N.68° W, 8.4 | N.69° W. 9.6 | N.7O°W.| 11,8 N.66°W.! 12.3 [ N.74*W.| 17.8 | N.75° W, 2L.1 | N.72° W.| 25.3
Summer .| N.68° W. 4.9 | N.66° W. 6.8 | N.60° W. 10.7 | N.64° W. 12,0 | N.63° W. 13.7 | N.68° W, 14,9 | N.51° W, 15.6
WNW..{Autumn. N.68° W. 57 N.64* W, 8.1 | N,56° W. 11.8 | N.51° W, 13.0 | N.56°* W. 15.9 | N.76° W, 20.4 | N.77° W. 23.0
Winter...f N.68° W. 5.3 | N.65° W. 7.7 | N.56° W, 12.5 | N.55° W. 141 [ N.59° W. 17.3 | N.65° W, 20.5 | N.82° W.| 23.3
Annual. .} N.68° W. 6.1 { N.66° W. 8.0 | N.60° W. 11,7 | N.59° W. 12.8 { N.63° W. 16,0 | N.71° W. 19.2 | N.71° W, 21.8
i '
Spring...; N.45° W. 6.2 | N.44° W, 8.2 | N.42* W, 11.4 | N.43° W. 12.6 | N.55° W. 15.9 | N.68° W, 19,7 | N.73° W. 25,8 |acevesranscfaenesens
Summer .| N.45° W. 5.4 N.45° W. 7.8 | N.48° W. 11,7 | N.46° W. 13.1 | N.52° W, 15.6 | N.58° W. 18,4 1 N.79° W. 10.5 1 N.45° W. 18.2
NW....{Autumn.l N.45° W. 511 N.44° W, 7.3 | N.41° W, 11,0 | N.40° W. 12.4 | N.46° W. 16.1 | N.52° W. 18,1 | N.69° W. 20.6 | N.68* W. 22,8
Winter...; N.45° W, 5.9 | N.43* W. 8.4 | N.40° W, 12,9 | N.38° W, 14.9 { N.44° W, 18.4 | N.54° W, 211 | N.71° W, b2 T B D
Annual..! N.45° W, 56| N.44° W, 7.9 | N.43° W, 11,8 | N.42° W, 13.2 | N.50° W. 16.5 | N.58° W. 19.3 | N.73° W. 22.3 1 N.5ST* W, 25.2
Spring...) N.22° W.| 6.1 | N.22° W.| &1|No2eew.| 121 |N2°W. 13.2|N37°W. 14.6|N.G0°W. 17.6 | NS W. 19.9[S.79°W.| 242
Summer .. N.22° W.{ 4.4 | N.22° W.! 6.1 N.24*W.| ‘0.6 | N.25°W.| 10.4 | N.32°W.| 121 | N.45° W.} 14.1| N.54°W.| 16.5 w.| 19.8
NNW..JAutumn. N.22° W.| 57 [ N.22° W.| 81| N.26°W.| 13.0 | N.27°W.| 148 |N.35°W.| 17.1{N.47°W.| 19.1|N.62*W.| 2L5|N.62°W.| 222
Winter...i N.22° W.| 6.3 | N.2°W.| 83| N.21°W.| 124 |N.2°W.| 14.2|N.3s°W.| 17.4| N.65°W.| 207 | N.84* W.| 243 [ 8. 79° W.| 242
Annual. . N.22°W.| 56| N.22*W.| 7.6|N.24°W.| 1L.8|N.26°W.| 13.2{N.36°W.| 153 |N.40°W.} 17.9| N.64* W.| 20.6 1 N.80° W.[ 22.6
Spring.... S. 68° E 6.6 ! 8. 60° E, 8.5| 8. 81° W, 1.8 | 8. 70° W.| 12,6 [ S. 79° W.| 13.0 | 8. 84°* W. 14.7 | N.87* W 17.1 w 19.8
Summer . S, 9° 50 8. 5°E. 7.1 8. 8°W 10.4 | S. 22° W. 10.7 | 8. 60° W, 10,4 | S. 76° W. 11.0 | S, 76° W. 11,6 | N.86* W. 13.5
Means..S Autumn.! 8. 54° W. 5.5 B. 56° W. 7.9 8,60°W 1L8 | 8. 73° W, 12,7 | 8. 84° W, 13.2 | 8. 88° W, 14,6 | N.87° W. 16,2 | N.78° W, 18.2
‘Winter..., N.68° W, 58 | N.67° W, 8.0 | N.66° W 1.8 | N.67° W 12,9 | N.72° W, 14,9 | N.76* W 17.5 | N.81° W 20.8 | N.76° W. 23.4
Annual. { 8. 22° W.’ 5.7 8. 26°W. 7.9 B.70° W 1.4 S.70° W.| 122 8.8°W.| 12.9]8. 8°W. 14.4 | N.89° W.| 16.4 | N.82° W. 18.7
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TaBLE 9c.—Average free-air winds at Ellendale, N. Dak.

Altitude above m. s. 1, (meters).
Surface -
(%;rec- Season. 444 500 750 1,000 2,000 3,000 4,000 5,000
100,
Direction. Vi%l;,;.c Direction, Vi‘ély"f" Direction. Vi%l}?c' Direction. Vl%l;,m Direction. Vi‘él;,’.c' Direction. Vl%ly"_c' Direction. Vﬁl;’c Direction. Vi‘él}?c'
m.p.s. m. p.s. m. D 8. m.p.s. m.p. 8.
Spring N. 9.8 | N. 1°E. 10.1 | N, 4° E. 11;.2 N.11° E. 11.3 N. lg. 0! N.17°'W,
Summer N. 6.7 N. 1°E, 7.3 N, 8" E. 10,0 { N. 7° E. 103 | N, 1°W, 9.9 N.26°W,
N...... Autumn N. 6.9 | N. 3° E, 7.2 | N.15° B. 8.7 | N.22° E. 8.8 | N, 2°W. 6.7 | N.39° W.
Winter N. 841 N. 4°E. 87 N.14° E. 9.9 | N.20° E. 9.6 [N, 2°W. 86 N.40° W,
Annual N. 80| N. 2°E, 8.3 | N.10° E. 10.0 | N.15° E. 10,0} N, 1°W. 9.3 | N.31°W.
Spring N.22° E. 81| N.22° E, 8.4 | N.31I°E. 9.7 | N.34° E. 9.7 | N.27° E. 7.3 | N.22° E.
Summer .} N.22° E. 6.5} N.23° E. 7.1 | -N.30° E. 9.3 | N.34° E. 89 [ N.10° E. 7.2 ) N.20° E.
NNE...{Autumn.| N.22° E. 8.2 N.22° E. 6.6 | N.36° E. 8.2 | N.37° E. 7.8 | N.56° E. 5.5 | N,18° E.
Winter...| N.22° E. 6.8 | N.22°E, 7.0 N.37° E.. 7.7 | N.43° E. 7.8 | N.36° W. 10.2 | N.49° W,
Annual. .| N,22° E. 6.9 | N.22° E, 7.3 1 N.33° E. 87| N.37° E. 85| N.15* E. 7.6 |'N. 4° E.
Spring...| N°45° E. 7.9 { N.45° E. 8.1 | N.50° E. 9.1 | N.47° E. 8.8 | N.47° E. 6.4 | N.45° W.
Summer .| N.45° E. 5.3 | N.48° E, 6.0 | N.55° E. 81| N.58° E. 7.6 | N.§7°E. 5.9 | N.67° E.
NE..... Autumn.! N.45° E. 5.6 | N.48° &, 6.4 | N.60° E. 9.1 ] N.69° E. 9.3 | N.70° E. 6.3 )
Winter...| N.45° E. 7.5 | N.45° E. 7.9 ! N.71° E. 9.5 | N.78° E. 9.6 | N.g7° E. 58| N.45° B,
Annual. .! N.45° E. 6.6 | N.46° E, 7.1 ) N.59° E. 9.0 | N.63° E. 88| N.73° &E. 6.1 ] N.42" E.
Spring...] N.68* E. 8.6 | N.69° E. 9.2 | N.78° E. 11.0 | 8. 87° E. 11.4 1 8, 81° E. 1L.77 8. E.
Swnmer .| N.68° E. 5.4 | N.6g° E. 5.8 | N.79° E. 7.2 E. 6.7 8.43° E. 2.3
ENE...{Autumn.| N.68° E. 6.0 | N.74° E. 6.6 | N.87° E. 0.3 | 8. 8°E. 9.0 | 8. 58° E. 7.5
Winter...{ N.68° E. 5.8 | N.G8° E. 6.0 | N.8g° E. 6.7 | 8. 85°E. 6.7 | S. 56° E. 3.8
Annual. .| N.68° E. 6.4 | N.70° E, 6.9 | N.83° E. 8.6 8. 86° E. 8.4|8.58°RE, 6.3
Spring... E. 7.9 E. 7.9 8. 8° E. 8.0 S.72°E. 7.5 | 8. 52° E. 6.3
Summer . E. 4.6 E. 51) 8. 77" E. 6.7 | 8.72° E. 7.1 ] 8. 54°E. 4.2
E....... Autumn E. 4.9| S.79° E. 5.7 | 8.59° E. 9.11 8. 51° E. 1.0 | 8. 10° &, 12.0
Winter.. E. 6.7 8.7°E, 7.9 S.62° E. 1.5 | S. 56° E. 12.2 | S, 38° E. 9.3
Annual. . E. 6.0 (8. 85° E. 6.6 | 8. 71° E. 8.8 | 8.63°E. 9.4 8.39°E. 8.0
Spring...| 8. 68° E. 7.5 | 8. 68° E. 7.9 8, 48° K. 9.8 8.3 K. 10.5; 8. 5°E. 10.5
Summer .| S. 68° E. 5.9 | 8. 65° E. 6.5 'S, 58° E. 8,8 8. 54° E. 8.9 S.41°E. 8.5
ESE....{Autumn.] 8. 68° E. 51/ 8.62°E. 578,53 E. 7.718.38° E. 8.5 8. 8.1
Winter...[ 8. 68° E 53 8S.63°E. 5.8 | 8, 50° E. 7.8 8. 13°E 831 8.41°W. 12.0
Annusl. .| 8, 68°E 6.0 8, 64° E. 6.5 ! S, 52° E. 8.5(8S.36°E 9.318S. 1I°E. 9.8
Spring...} 8. 45° E. 8.018S.45° E. 8.8 ] 8.35° E. 1,0} 8. 3¢° B, 12,0 | 8. 12° &, 13.9
Summer .| 8, 45° E 6.818.45° R, 7.4 8. 42° E. 9.9 8.36° K. 10.7 | 8. 13° E. 9.2
SE..... Autumn.| 8, 45° E. 6.4 8.41°E, 7.0 8. 28° E. 9.9 8S.12°E, 10.7 | 8. 20° W, 10.0
Winter...| S. 45° E 5.418.3°E. 8,4 8.11°E. 9.4 8. 6°E. 9.9 | 8.57° W, 4.7
Annual. .| 8. 45° E 6.6 | 8. 42° E. 7.4 8.20°E. 10,0 | S. 22° B, 10.8 | S, 12° W, 12.0
Spring...| 8. 22° E. 7.9)8,22° E. 85| 8,15° E. 1.0} 8. 13° E. 12.4 | 8. 5°E. 12.3
Summer .| 8. 22° E. 7.4 8.22°E, 80} 8.13° E. 10.7 § 8. 10° E. 1.6 | 8. 15° W, 10.4
SSE....{Autumn.| S. 22° E, 7.9 8.24°E, 9.318. 9°E, 4.4 S. 16.1 | 8. 30° W. 13.8
Winter...] S, 22° E. 5.4 8.22° E. 6.5 8. 7°W. 10.7 { S. 20° W, 1.0 1 S. 73° W, 10.6
Aunual. .| 8. 22° E. 7.2 8.28° E, 8.1]8. 8 E. 1IL7{8. 1°W. 12.8 | 8. 28° W. 11.8
Spring... S. 8.2 S. 89018, 8°W. 1201 8. 9°W. 12,41 8. 17° W. 12.0
Summer . 8. 6.5 8. 7.5 |8, °W. 1.2 8. 7°W. 1.8 8. 21° W. 10,5
- . Autumn . 8. 7.1 8. 3°W. 7.918.15°W.! 10,9 8.21°W,! 120/ 8.45°W.| 12.4
Winter... S. 5818, 4°W. 6.8 8.20°W. 10.8 | 8. 33° W, 12.2 | 8.73° W. 12,6
Annual. . 8. 6.9 8. 2°W. 7.8 8. 11° W, 11,2} 8. 17° W, 121 ] 8. 30° W, 11,9
Spring...| 8.22°W.| 6.2|S.24°W.} 69!8.34¢°W.! 09]|8.4°W.| 11.0[8.57°W.| 112
Summer .| 8, 22° W, 5918, .24°W. 6.5 8.20°W. 861 8.37°W. 9.3 { 8.59°W. 9.0
SSW...JAutumn.| 8. 22° W, 6.0 8.26°W. 7.118.30°W. 10.9 | 8. 48° W, 11.9 | 8. 62° W, 12.0
Winter...; 5. 22° W, 6.118.20°W, 6.0 18, 4°W, 10.0 | S. 61° W, 1.0} 8. 87° W. 1.8
Annual. .| 8. 22° W, 6.0 | 8. 25°W. 6.8 8.37° W, 0.818.48°W,| 10.8 | S.66°W.| 1L0
Spring...| 5. 45° W. 9.1 8.45° W, 10.3 | 8, 52° W, 1471 8. 56° W, 15.1 | S.68° W, 14.5
Summer .| 8. 45° W, 59| S.48° W, 6.818.5°W 81| 8.61°W, 9.7 w. 9.8
8W..... Autumn.| 8. 46° W, 6.4 | 8. 45° W, 7.4 1 8.61°W.y 10.7|85.64°W.| 1L5[8.76°W.| 125
Winter...| 8. 45° W. 5.7{8.51°W. 7.0{8.68°W.| 11.9|S.8°W.[ 123 | N,75°W.| 16.0
Annual. .| 8. 45° W, 6.8(8.47°W. 7.9 18.50°W. 11,6 | S. 65° W, 12,2 S. 85° W. 13.2
Spring...| 8.68° Wi 6.7|S.68°W.| 7.7!/8.76°W.| 10.7|8.8°W.| 121 w.| 1.9
Summer .| 8. 68° W, 4.7]8.68° W. 5.5 | 8. 68° W. 8.0 | S.64° W, 9.2 | N.88° W.1 10.3
WSW..JAutumn.| 8. 68° W. 5818.68°W, 6918, 8°W.| 1108, 8°W.,| 1L.7(S.87°W.| 123 w.
Winter...| 8. 68° W, 5.0 8.71° W, 59 N.8&7° W, 9.4 N.77° W.| 114 N.67° W.| 14.6 w.
Annual. .| 8. 68° W. 5.6 | S.69° W, 6.5 | 8, 80°W 9.8 S, 8°W, 1.1 N.79° W, 13,8 Ww.
Spring... W, T.4 w. 8.0 N.g1° W. 10.4 | N.78° W 11.8 { N.73° W. 14.2 w.
Summer . w.| 7.2 W) OBOIN& W 1L2|N7°W.| 123 | N78°W.i 1318 7°W. 17.3|8.79°W.
W...... Autumn. W 6.7 1 N. 89° W. 7.8 I N.74° W, 11.3 | N.68° W 12.2 { N.G3° W, 13.8 | N.76° W. 17.2 | N.86° W.
Winter... W, 7.5 1 N. 87° Ww. 8.6 | N.71° W. 13.2 | N.G7°' W 15.3 | N.55° W. 17,1 1 N.58° W, 20.4 | N.45° W.
Annual. . W 7.2 | N.89° W. 81| N.77°W 1.5 N.72° W. 12.9 | N.67° W.| 14.6| N.so°W.] 17.8 N.81°W.
Spring...| N.os° W.| = 7.4| N.68°W., 7.9 | N6 W.| 101 N.57°W.| 1L1|N7°W.| 125]|8. 832 W.| 17.4 w.
Summer .{ N.68° W, 6.7 | N.69° W. 7.4 | N.63° W. 10.4 | N.43° W, 11.8 | N.G4° W, 14.3 | N.68° W, 16.6 | N.70° W.
WNW..RAutumn .| N.68° W 7.0 | N.66° W 7.9 N5 W) 1L4) N.5I°W.| 12.2 | No4s° W.| 140 Nis7e W.| 16.5 | N.63° W.
Winter...{ N,68° W. 6.4 | N.68° W, 7.5 | N.57° W. 12,0 N.50° W 14.4 | N.51° W, 16,2 | N.61° W. 17.8 | N. 71: w.
Annual. .} N.68 W, 6.9 | N.68° W 7.7 1 N.60° W 110 N.55° W 12.4 | N.60° W. 14.2 { N.71°' W, 17.1 | N, 73° W.
(Spring...| N.45° W.| 0.7 i N.45° W.| 100 N.41° Wi 116 | N.40° W.| 126 | N.46° W.| 151 ] N.60° W.| 17.4 | N.83* W.
ngmer . N.45° W 6.9 | N.45° W 7.5 | N 4° W 9.5 N.44° W 9 N.45° W.) 11.7 | N.6o* W.| 13.4| N.52° w.
NW....{Autumn.; N.45° W. 8.0 | N.46° 87| N 3r Ak 1.9 | N.36° W 12,7 | N.45° W.| 14.4) N.61°W.. 16,8} N.57° Ww.
Winter...| N.45° W.| 82 | N W.h 0.0 | N3TPW. 122 | N7 W.| 13.3 | N.45° W.| 1561 N.57* W.|  17.9 | N.63° W,
Annual. .| N.45° W 82| N.45° W 88 N.30°W.l 113 ) N.38° W.| 12,1 | NL45° W.] 14.2 | N.59° W.| 16.4 | N.6s* W,
Spring...| N.22° W 9.4 | N.22° W. 9.7 | N.1T° W 1L0 | No1z° w 1.4 | N.10° W.! 11,9 N.21I° W 13.6 N.
ngmer AN, 22° W 7.6 | N.22° W, 8.0} N.19° W 9.8 N.1s* W 10.2 | N.43° W. 9.3 | N.47* W 9.4 N, 56: Ww.
NNW..{Autumn.| N.22° W 8.0 | N,22° W. 8.4 1 N.15° W 10.1 | N.12° W 10.7 | N.18° W. 12.0 | N.28° W, 14,1 | N, 30° Ww.
Winter...] N.22° W, 9.0 N.22° W, 0.5 | N.18° W, 1L7 i N.19° W 12.2 | N.27° W, 13.2 | N.41° W, 14.6 N.64. Ww.
Annual. .| N.22° W, 8.5 | N.22° W, 801 N.IT°W 10.6 | N.16° W, 11§ N.24° W.| 116 | N.34° W. 12,8 | N.38° W.
Spring...| N.43° W, 8.3 N.4°W. 8.8 | N.56° W 10.8 ! N.69° W 11.4 ] 8. 81° W. 11.9 | S.83° W, 13.2 | N.83° W.
ngn%er .| 8. 16° E. 6.5) 8. 16°E. 7.2 8.10°E 9.8 8.40° W 10.3 | 8, 65° W. 9.71]8.87° W, 10.2 1 N.81° W,
Means..|s Autumn.] N.58° W, 6.8 | N.60° W. 7.6 | N.51° W. 10.5 | N.56° W 11.2 | N.80° W. 1.3 | N. 75: Ww. 13.1 [ N.81° W.
Winter...| N.50° W. 7.2 | N.50° W. 7.9 | N.46° W. 10.8 | N.47° W, 117 | N.56° W 13.0 | N.63° W 15.1 [ N.66° W,
Annual. .} N.65° W. 7.2 ] N.66* W. 7.9 1 N.67° W. 10.5 | N.71* W 11.2 | N.88* W 1.5 | N.81° W, 1291 N.78° W.

! Only 2 observations, 180° aparf.
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Tasre 9d.—Average free-uir winds at Groesbeck, Tex.

Altitude above m. s. 1. (meters).
Surface
(?re& Season, 141 500 750 1,000 2,000 3,000 4,000 5,000
ion. J
Direction. Vi?;,"" Direction. \g‘il}?c Direction. ‘;(";1;30‘ Direction. ‘i?;,’c Direction. Viczl;)c Direction. Vletl}c’)c Direction. Vﬁl;;f’ Direction. \;:}?c
m. p.s. m. p.$. m. P. 3. M. P. 8- m.P. s.
Spring... N. 57| N. 22W, 83| N. 7°W, 85| N. 8°W, 8.5 1 N.45° W, 9.0
&ummer . N. 4,2 | N, 11° E. 5.5 | N.17° E. 4.3 1N, °E. 1N ) O N
Noeeenen Autumn. N. 6.1 { N. 8°E. 9.2 | N.12° E., 8.4 | N.15° E. 7.6 { N.21° W, 7.4 | N.20° W. 0.3 | N.15° W. LT feeeenns S PO,
Winter.. N. 7.2 | N. 8°E. 10.2 | N. 9° E. 10.7 | N.11° E. 10.7 | N.24° W, 10.1 | N.52° W, 12.7 | N.45° W. 17.9 W, 21.9
Annual. . N. 5.8 | N, 6° E. 8.3 | N. 8°E, 8.0 | N. 6°E, 7.4 | N.30° W, 6.9 | N.50° W, 9.6 | N.30° W.| , 12.5 " 16. 5
Spring...| N.22° E. 6.1 | N.22° E. 85 N,22° E, 8.5 | N.23° E. 8.1| N, 6° VY 7.9 { N.58° W, 10.9 | N.68° W. 14.2 | N.68° W, 18.5
Summer .{ N.22° E. 5.0 | N.34° E. 50| N.34° E, 5.0 | N.34° E. 6.0 ] 8.68 E.feuveviidereirneocconcacace]orsearzuncafoveccucc]ornerninneifonneanas
NNE...{Autumn_.| N.22° E. 5.1 | N.32° E. 7.3 | N.37° E. 7.3 | N.35° E. 7.3 | N.2I°E 81| N. 7°E. 9.3 | N.34° E, UL % 2 P PR
. Winter...| N.22° E. 5.7 | N.35° E. 7.7 | N.39° B. 7.2 | N.38° E. 7.0 | N.23° E 6.9 N.33° W. 10.1 | N.68° W, 14. 4 W.oloaenune
Annual..] N.22° E. 5.5 N.31° E. 7.1 | N.33° E. 7.0 | N.33° E. 7.1 [ N.32°E 7.3 | N.28° W. .9.7 { N.39° W. 12,2 | NJ79° W 16.4
Spring...| N.45° E. 5.5 | N.45° E. 8.6 | 'N.50° E. 82 IN.S0°E.| 70| N.1I°E 5.3 | N.68° W, 3 2 (IR (ORI ]
Summer .| N.45° E. 6.0 | N.60° E. 7.0 | N.60° E, 7.0 | N.60° E. 6.7 | N.45° E 10 18 PP RO R P N IR
NE.....{Autumn.| N.45° E. 5.3 | N.56° E. 10,9 | N.61° E. 10.8 | N.64° E. | . 10.1 | N.58° E 8.7 | N.68° E 10.0 | N.56° E 1.0 | N.45° E, 11.0
. Winter...| N.45° E. 3.7 N.62° E. 6.0 | N.65° E. 5.6 | N.79° K. 5.0 | N.68° W. D302 T R R e ) P,
Annual. .| N.45° E. 5.1 | N.56° E. 8.1 ] N.5%° E, 7.9 | N.63° E. 7.2 | N.18° E 7.6 N. 12,5 | N.56° E. 13.5 | N.45° E, 13.5
Spring...! N.68° E. 6.0 | N,79° K. 9.2 | N.86° E. 9.4 | N.8° E 84| N.68° E F: 728 DRRAPURPORPRPAN SRR PRy v () I,
Summer. . .cceeceeafoacnsacelormenssnseafoceccenalonsnacanenclnian eee
ENE...{Autumn.] N.68° E. 3.5 N.84° E. 7.5 | N,89° E, 8.2
Winter...} N.68° E. 4.0 | N.45° E 4.0 | N.45° E. 3.0
Annual. .| N.68° E. 4.5 | N.70° E 8.9 | N.74° E. 6.9
Spring... E. 3.718.64°E 7.9 | 8. 48° E. 7.1
Summer . L. 4.5(8.68°E 7.0 | S.68° E. 6.8
E....... Autumn. E. 3.21{8.65°E. 10.4 | 8. 62° E. 9.8
Winter... E. 2.2 1 8.56°E 4.2 | 8. 30° E. 3.9
Annual. . E. 3.4]8.63°E 7.4 8.52°E. 6.9 S.
Spring...| S. 68° E, 52| 8.51°E 9.6 | S.41° E, 9.8 8.33°E 9.6 [ S8.16°E 6.6 | S.
) Summer .| S. 68° E. 5.2} 8.55°E 7.1 8. 54° K, 7.0 { S. 50° E. 6.8(8.5°FE 4.7 ]8.
ESE....{Autumn.} S. 68° E. 4.2 |S.54°E 9.7 | S. 40° E. 9.6 | S.35°E 9. S.2I°E 8.2 (8.
Winter...] S. 68° E 4.2 | S.60° E. 9.1 8.3°E. 10.2 { 8. 26° E. 10.5 | 8. 3° W, 10.7 | 8.
Annual. .| S. 68° E, 4.7 | 8. 56° E. 8.9 | 5. 43° E. 9.2 | S. 36° E. 9.1 8.23°E. 7.6 | 8.
Spring...| S. 45° E. 4.7 1 S.34° E. 10,2 | 8. 26° E. 11.0 | S. 19° E. 11.11 8., 2°E, 11.7
Summer .| S. 45° E. 5.0} 8, 53° E. 7.5 | S.49° E. 8.3 8.30°E. 8,08, 34° K. 7.0 ...
SE.....JAutumn.| S, 45° E. 4.418S.24°E, 10.7 | S. 17° E. 11,81 8. 9° K. 120 [ S. 5°W. 1.7 8
Winter...| S. 45° E, 3.9 8. 9°E. 13,118, 8 W. 14.7 | 8. 10° W. 15.3 | 8. 23° W. 12.7 { 8.
(Annual. .} 8. 45° E. 4.5 S.30° E. 10.4 | S, 21° E. 1.4 | 8, 4° E. 1.6 {8, 2°E, 10.5 | 8.
Spring...} 8. 22° E. 5918, 8 K. | 10.6]8, 5°E. 11,3 | 8. 5°'W. 1,6 | S, 17° W, 10,7 | 8.
Summer .} S, 22° E. 55(8.15°E. 7.9 S.11°E, 8.4 | 8. 13° E. - 8.818.11°E, s.
SSE....[{Autumn.| 8. 22° E. 4.4(8. 5°E. 10,7 | 8. 2° W, 1L0 (S, 9°W, 1.2 [ 8. 24° W, 10.2 | 8.
Winter...| 8. 22° E. 4518, 6°W, 14.2 | 8, 6°W, 16,2 | 8, 34° W, 16.7 | 8. 30° W, 12,4 | 8.
Annual. .| 8. 22° E. 51|8. 6°E, 10.8 | 8. 2°E. 1L718S. 9°W. 12,1} 8. 15° W. 10.2 | 8,
Spring... 8. 7418, 5°W.] 1278, 7°W.| 142} 8.13°W.| 150]8.25°W.} 13.9|8.
Summer. S. 4418, 4°W. 8.2|8. 8W. 8.5|S.14°W, 7.818.16° W, 8.6 | S.
S.ec.o.fAutumn. S. 5568, 9°W, 1.6 | §. 12° W, 21.8 | 8. 16° W. 13.5 | 8. 21° W, 11,8 | 8. 3
Winter... S. 5318.13°W.| 18.2(8.22°W.| 14.9|8.26°W,| 158[8.47°W.| 1358,
Annual. . S. 5618, 8°W. 11.4 | 8. 12° W, 12,6 | 8. 17° W. 13.0 { 8. 27° W. 11.4 | S.
Spring...} S. 22° W, 8.1]8S.24°W, 1L9 ] S.27° W, 12,1 | 8. 32°W. 12.3 | S. 47°W. 10.8 | S.
Summer .} S. 22° W, 5718, 24°W, 0.7 | 8.26°W, 10,0 [ S, 27° W, 10,0 | S. 27° W, 6.3 | S.
SSW...RAutumn.] 8. 22°W. 5.7 8.20°W. 11.5 | S. 33° W, 13.1 | S. 370 W. 13.7 1 8. 41° W, 1.3 | S.
Winter...| 8. 22° W. 6.2 | 8.20°W, 1.5 8. 35° W, 12.5 | 8. 36° W. 12,8 | S. 50° W, 12.3 | 8.
Annpual. .| 8. 22°° W, 6.48.20°W.] 1L2]8.30°W.| 11.9(S.33°W.| 122]|8.41°W,| 10.21(8.
Spring...| 8, 45° W. 571]8.52°W, 1.5} 8. 50° W, 12.3 | S.60° W, 12.3 | 8. 60° W, 9.7 18,
Summer .| 8. 45° W. 4.9 5.44°W. 9.0 1 8.46° W, 9.0 8. 44°W, 7.9 1 S. 36° W, 3.918.
SW.....sAutumn .| S. 45° W, 4,51 8.34°W, 9.5 1 8.30° W, 9.718.30°W, 10.2 | S. 50° W, 9.9 .
Winter...| 8. 45° W. 56|8.500W. 1.2 (8. 51°W.| 11.6|S.57°W,] 1.6 (8. 74°W.| 114
Annual. | S. 45° W, 5.2 | 8. 45°W. 10.3 | 8. 47°W. 10.6 | S. 50° 'W. 10.5 | S. 55° W. 8.7
Spring...| S. 68° W. 7.5 8.60°W. 1.8 } 8, 60° W. 11.8 | 8. 63° W, 12,0 | 8. 72°W. 12.3 1 8. 68° W.
Sumumer .] S. 68° W. 4.1 ] 8.65°W, 6.5 8,68 W, 6.4 S.67°W, 6. S. 63° W, 4.9 ] 8S.68° W,
WSW..{Autumn.| S. 68° W. 6.2 8.79°W. 10.2 86° W. 11.0 | S. 68° W. 11.0 | S. 61° W, 1.8 | N.68° W.
Winter...; S. 68° W. 4.5 | S. 68° W, 15.6 | S, 68° W, 17.0 | S. 68° W, 170 eeeraannn..
Annual. .| S. 68° W. 5.6 | 8.68° W, 11,0 | S, 70° W. 1.8 | S. 67° W. 115 | 8. 65° W.
Spring. .. w.| 170 Ww.| 220 W.| 22.0|...... APV PP PR P
SUmMmer .{eeceeceenofeensaceaforancrreileeenceafercenicaeairerenne]renrsmacanafooenzocelesceaaL,
W...... Autumn. W. 3.3 | N.60° W. 10.3 | N.60° W. 12,0 | N.60° W, 1.7 | N.56° W,
Winter... W. 5.6 | N,81° W, 10.9 | N.77° W, 1.5 | N.T1° W 12.6 | N.76° W,
Annual. . W. 8.6 | N.77° W. 14.4 | N.76° W. 15.2 | N.66° W, 15.6 { N.66° W,
Spring...| N.68° W. 6.8 | N.68° W. 8.1 | N.68° wW. 11.9 | N.73° W. 15.1 W.
Summer .{ N.68° W, 5.0 | N.68°> W. 7.0 | N.68° W, 7.0 | N.45° W. 7.0 | N.45° W,
WNW..SAutumn .| N.68° W. 5.8 | N.51°W, 9.2 | N.51° W, 10,7 | N.51° W 12,2 | N.56° W.
Winter...| N.68° W, 7.5 | N,62° W, 11.2 | N.62° W, 11,4 | N.58° W. 12.1 | N.61° W,
Annual. .| N.68° W. 6.3 | N.62° W, 89| N.62°W.| 10.2)N.57°W.; 1L6]|N.63°W,
gpnng. ..| N.45° W. 85| N.39°W.| 11..8 | N.45°W,| 12,8 | N.51° W. 13.8 | N.62° W,
ummer ... .eveveesiooiiiiii e e e el e eeaeaae e vrcnaalocsennnnann
NW....fAutumn .| N.45° W, 51| N.45° W, 11.2 | N.39° W, 12,0 | N.47° W 11,6 | N.57° W,
Winter...| N.45° W. 6.0 | N.48° W.{ 10.0 [ N.,43° W.| 11.2 { N.45° W.| 12.4 | N.53° W,
Annual. .| N.45° W, 6.5 | N.44°W. 1.0 | NJ42° W, 12,0 | N.48° W. 12,6 | N.57° W,
Spring...| N.22° W, 8.1 [ N.30° W. 12,0 | N.28° W, 12.9 | N.28° W. 13,2 | N.3s° W,
Summer .} N.22° W, 5.8 | N.18° W. 9.4 | N.18° W. 9.4 | N.18° W. 8.2 | N.30° W.
NNW..{Autumn.| N.22° W. 581 N.17° W, 10.2 | N.20° W, 11.1 | N.20° W, 11,5 | N.29° W,
Winter...| N.22° W, 6.4 | N.15° W. 9.8 | N.13° W. 10.1 | N.18° W, 10.6 | N.34° W, . e
Anpual, .| N,22° W, 6.5 N.20° W. 10.4 | N.20° W. 10.9 | N.21° W, 10.9 | N.33° W. 13.8 | N.51° W, 16.7 | N.55° W.
Spring...] 8. 12° E. 6.7]8. 2°W, 10.0{S. 8°W, 11.6 | 8. 20° W, 1.8 | 8, 44° W. 11.2 | S. 57° W, 12.1 | S. 87° W. 18.1
Summer 8. 7°W. 508, 9°W. 83)8.11°W. 8.4 |8, 16°W. 8.0|8, 2°W, 5.7 (8. 25°W. 4.6 . [ %1 PN I
Means..{Autumn.| 8. 48° E. 51{8.22°8F. 10.3 | 8. 6°E. 10.8 | 8. 10° W. 10.9 | 8, 43° W, 10.2 | 8. 52° W 10.5 | S. 57° W. 11,7 | N.23° W 13.6
Winter...| N.52° W, 58| N.6g°W.| 10.5 | N.82°W.| 11,2/ S.8°W.| 11.6)8.8°W,; 1L.8|5.80°W,| 13.7| N,8°W.! 16.0 N. 79 18.0
Annual. .| 8. 1°E. 5.6 | 8.18° W, 10.0 | 8. 23° W. 10.5 | 5. 33° W, 10.6 | 8. 48° W, 9.7 8. 55° W, 10.2 | 8. 84° W. 11.8 | N.57° 14.6




AN AEROLOGICAL SURVEY OF THE UNITED STATES.

TABLE 9e.~—Average free-air winds at Leesburg, Ga.

Altitude above m. s. 1. (meters).
Surface
%i.rec- Season. 85 500 750 1,000 2,000 3,000 4,000
ion. . .
Direction. Vi%l)‘,)c Direction, Vl?:l)?c Direction. Vi(;l;,)‘(" Direction. V{él;c' Direction. ‘;‘é‘;c‘ Direction. Direction. V&lyc
m.p.s. m. p. s. m. P. S. m. P. 8.
Spring. .. N. 6.2 | N. 6° W, %.0 N. 6°E. % 5 N. 110
Summer . N. 4.0 N. 8.0 N. 6.0 N. 3.0
N...... Autumn. . 5.0 N. 10.5 N. 9.5 N. 9.5 | N.11° W, 80| N.I1I°W N,
Winter... N. 1.3 N, S0 N. 7E, 73| N. T°E. 7.3 [ N.22°W.| 10.3 | N.45° W, N.45° W, | 148
Annual .. N. 4.9 | N, 2°W, 86 | N, 3°E. &1 | N, 2°E. 7.7 | N.17° W, 8.0 | N,28° W N.22° W, 12. 4
Spring...| N.22° E. 4.8 | N.14° E. 5.2 N. 5.5 | N.11° W, 5.0
Summer ..o e e e e e
NNE...RAutumu .| N.22° &, 4.5 | N.22° E, 6.0 { N.34° E, 6.5 N.22° E 7.5
Winter...| N.22° E. 4.8 | N.39° E. 8.8 | N.44° E. 0.1 | N.44° B 8.4 N.45° E. 5.2
Annual..| N.22° E. 4.7 | N.25° E. 6.7 | N.25° E. 70 | N.18° E 7.0 | N.45° E. 4.9
Spring...[ N.45° E. 4.5 N.28° E, 5.7 | N.39° E. 6.0 | N.35°E 53 { N.22°E. 0.3
Summer .| N, 45° E. 6.0 | N.45° E. 7.0 | N.45° E. 80 | N.45° E 8.0 | N.45° B 7.0
NE.....RAutumn . N.45° E. 6.0 N.49° E, 0.8 N.40° E, 8.6 { N.54* E 7.8 | N.52° E 583
Winter...| N.45° E. 58 N.59° E, 12,0 | N.73° E. 13.0 |N.75°E 10.8 | N.22° W 6.8
Annual..| N. 45° E. 56| N.45° E, 8.6 | N.51° E. 8.9 | N.52° E. 80| N.25°E 7.1
Spring...| N.68° E. 5.4 | N.72° E, 10.6 | N.8I° E. 11.4 | N.89* E 11.4 | 8. 56° B. 12,4
Sumrmer .| N, 68° E. 57| N.83° E, 7.5 .86° E. 8.2 | N.8°E 82| N.84* E. 8.2
ENE...jAutomn .| N.63° E. 4.5 | N.T1°E 6.8 | N.78° E. 58 | N.78° E 51| N.68° &, 5.1
Winter...| N.68° E. 5.3 | N.82° E. 10.3 | N.SI°E. | + 0.7 [ N.84° K 82({ N.54°E. 52
Annual..| N.68° E. 5.2 | N.77° E 8.8 | N.82° E. 8.7 |N.85°E 8.2 | N.82° &, 7.7
Spring. .. E. 5.7 E, 9.0 S. 86° E. 10.4 | S. 75° E. 11.4 | S. 45° E 6.9
Summer _ E. 51| N.88°E, 10.4 E. 1.6 1 8. 88° E. 126 | S. &4° E 12,2
E.......fAutumn. E. 4.7 | N.88° E, 8.8 E. 8.6 | N.86° K, 7.9 | N.87°E 6.4
Winter... L. 4,0 8. 45° E. 10.5 | S. 45° E. 1.0 100 feimcniiaidonanann.
Annual .. E. 4.9 | S. 80° E. 9.7(8.78°E. | 10.4 .
Spring...| S. 68° E. 4,6 ( S. 81° E. 8.0 (8.55 E, 0.2
Swmaer | S, 68° B, 42| 8. 67°E. 7.7 8. 67° E. 7.7
ESE.... Autumn.| 8. 68° E. 4.7 8.68°E. 9.7]8.52°E, 10.0
Winter...| 8. 68° E. 3.0 8S.68° R, 3.0 8.45°E. 2.0
Annual..} 8. 68° E. 4.1} 8.66° E, 7.1] 8. 55° &, 7.2
Spring...| 8. 45° E. 5.6|8.32°E 13.8 1 8. 18° E. 13.8
Sumrer .| S, 45° E. 55 (8. 34K 86| 8. 22°E, 10,5
SE.....KAutumn.| 8, 45° E. 3.2 8.4°KF 7.5} 8. 45° B, 7.3
R0 17T A O MU Uy PO PR
Annual..| S. 45° E 4,8 |'8. 31° K. 9,91 8.
Spring...| 8. 22° B 56|8. 20°E 0.5 | 8.
313157811 N N AR MU MY RN
SSE....JAutumn.| 8, 22° E 3.318.15°E, 10.6 | S.
Winter...| S. 22° E, 8.0 1L.71 8.
(Annual..} 8. 22° E 4,61 8. 12°E, 10.9 | 8.
Spring... 8. 51(8 6°W.| 1098 12°W.| 120
Summer . S, 6.0 S. 8.0 . 7.0
< IR Autumn . S. 5.7 S. 18.7 | 8. 15° W. 18.4
Winter... S. 568 3°W. 1L8|8.11°W.| 128
Annual ., S. 5618, 22W, 123 ] 8. 10°W. 12,6
Spring...| 8. 22° W, 6.2S. 24°W.| 1088 .25°W.| 126
Stimmeor .| S, 22° W, 4.318.22°W, 7.6 | 8. 16°W, 8.3
S8W ...l Autumn.) 8, 22° W, 4.0 8. 10°W. 8.418.16°W, 81
Winter...| 8. 22° W. 4.6 | 8. 36° W, 13.8 { S.44° WL 18.0
Annual..| 8, 22° W, 48| 8. 24°W,| 10.2|8.25°W,| - 1L2
Spring...| 5. 45° W, 5.6 8, 57° W, 9.5 8. 56° W, 9.8
Summer .| 8. 45° W. B.6 185, 36°W, 9.0 8.36° W, 9.8
SW..... Autumn .| 8, 45° W, 4.0 8.45°W, 11.0 | S. 45° W, 10.0 .
Winter...} S. 46° W, 3.418.61°W,| 10.8|8.64°W,| 10.8 LT8R W.
Annual..| 8. 45° W. 4£918.50°W.] 10.1]8S.5°W.{ 101 A
Spring...| 8. 68° W, 8.018.45°W, 9.0 (S.45°W. 0.0 (8. 45°W, 9.0 8. 68 W.
Summoer .| 8, 68° W. 53| 8. 47° W, 7.3 | 8. 47° W, 7.3 | 5. 66° W, 7.3 | S. 68 W,
WSW..{ Autumn.| 8. 68° W, 3.0 8.79°W, 551 8. 79°W, 5518, 70°W, 45 ] il
Winter...| S, 68° W, 6.2 8./ 72°W, 10.5 1 S. 75° W, 11.2 | S. 80° W, 12.2 1 N.8&7° W.
Annual..| 8. 68° W. 5.1]8.61°W, 81| 8.61°W. 8.2 B.65°W, 82]8.4°W,
Spring. .. W, 6.0 w. 85| N.79°W 9.0 | N.68° W, 10.0 9.5 N.68°> W,
Summer . w. 5318 88° W, 7.2 8.87° W, 7.8 8. 8°W. 86| S.8°W, 11.6 { 8. 83° W.
W...... Auwtumn. w. 4.0 W, 8.0 W. 6.0 W. 5.0 W. 12.0 W.
Winter... w. 53 w. 851 N.87°w. 9.1 N.84° W, 10.3 | N.g2° W, 16.0 1 N.68° W,
Annual .. w. 52 Ww. 7.6 | N.8§7° W. 8.0 | N.84°W. 85| N.8° W.| 123 | N.81°W.
Spring...| N,68° W, 7.1 | N.73° W, 0.5 | N.73* W. 99| N.74°W,| 10.5|{N.8¢°W.| 14.2(N.86°W.
Summer .| N.68° W, 4.0 | N.56° W, 6.0 | N.45° W, 8.5 1 N.30° W, 5.5 | N.22° B, 3 P
WNW..JAutumn .| N.68° W.| 3.0 w.l 70 W TO{N.68 W, 80|N68W.| 90][N.68W
Winter...| N.68° W, 6.5 | N.56° W, 10.0 | N.54° W, 1L, 4 § N.54* W, 129 | N.58° W, 18.4 { N.G3° W
Annual..} N,68° W. 5.2 | N.Gg° W, 81| N.65° W. 84 { N.57° W, 9.2 [ N.GI°W.{ 1.5 N.72°W.
Spring...| N,45° W, 521 N.49° W, 69| N. 45: W. 7.7 | N.45° W, 851 N.53° W, 14.7 | N.45° W.
Summer .| N,45° W 5.5 N.6g8° W, 6.0 | N.56° W, 6.0 W, 6.0 | N.gg* 7.0 | N.68° W.
NW....dAutumf oo oo oo ceondonnnaaeidnans B O O B T STy
Winter...| N, 45° W, 6.4 | N.42° W, 9.4 | N,45° W. 10.8 | N.48° W, 1L9 | N.61° W, 15.2 | N.73° W e .
Annusl..| N.45° W 57 ] N.53* W 7.4 | N.40° W. 8.2 | N.61° W, 8.8 | N.61°W.| 12.3| N.62°W. N.22° W,
Spring... N.22° W.| 50| N.3s°W.| '83 | N.30°W.| 10.0 | N.30°W.| 10.7|N.45° W.[ 151 |N.56° W.
NNW ill]gllnm‘ . N22'W ..... valNssew 86 Noewol 89 W Wl o R W TS "R gos Wl
NW..{Autumn.| N, 3 .22 1 . 3 .8 W, X 3 . .
Winter...| N.22* W, 6.0 | N.22° W, 9.6 | N.30° W. 0.9 | N.30* W. 10.9 | N.45° W, 12,8 | N.56° W. 3
Annual..} N,22° W. 511 N.27° W, 8.8 | N.23° W, 9.6 | N.23°* W, 10.3 | N.47* W 13.6 | N.57° W. N.75° W,
Spring._.| 8. 4 E. 5.618.19°W, 0.4 | 8. 30°W. 10.4 ] 8. 46° W. 10.8 | 8. 66° W, 12.9 { 8, 82°W, S. §8° W,
S&nrﬁer s, #4°E, 53| 8.36°E, 8.2]18.28°E 8.8 9.45° B. 9.3 | 8. 68° . 9.9 (8. 15: JOR S. 11: w.
Means. . Autumn .| N, 88° B. 4,5 | N.8° E, 9.1[8, 80°E. 948, 80° L. 89| 8. 65° K, 8.5 | 8. 84. W, S. 66° W.
Winter...| S. 82° W, 5.4 8.84° W, 10.4 | S. 84° W. 1.2 { N.8g8* W, 11.6 | N.83° W. 13.7 | N, 87“ w. N.83°* W.
Annual..| 8, 23° E. 52! 8. 1°E, 938 1°"W.| 100 8. 10,218, 4°W.| 1L2] 8. 67°W. 8. 67° W,
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TABLE 9f.—Average free-air winds at Royal Center, Ind.

Altitude above m. s. 1. (neters).
Surface *
direc- Season. 225 500 750 1,000 2,000 3,000 4,000 5,000
10n. " v N
Direction. | V€16 | Direction. | Y19 | Direction. | VeI | Direction. | VE1%" | Direction. | V8196 | Direction. | VER¢" | Direction. | V0% | Direction. Veloc.
ity. ity. ity. ity ity. ity. ity. ity.
m p. 8. m.p. s m. p. s. m. p.s. m.P. 8.
Spring. - - N.| 100 | N1t w.| 137 | Nt w.| 142 | N.ew.| 137 N.B0° W.| 147
Stummer - N.| "56|NTE. &6 N.I°E.| 87 |N.15°E 86| N 1°W 7.4
Noo.oon Autumn. N.! 55 N.| 7.5 N.| 75 7.5 | N. °W.| 80
Winter.. . N.| 4.0|N.45°E. 6.0 | N.45° E. 6.0 | N.45° E 7.0 6.0 |eaernnnn.n
Annual. . N.| 63|N.10°E 9.0 | N. 9° E. 9.1 | N.12°E 02| N °W.| 9.0
Spring. ..| N.22° E. 5.7 | N.26° E 6.7 | N.22° E. 7.7 | N.25° E. 81| N.5E.| 93 9.3
. Summer -| N.22° E. 5.7 | N.22° E 6.1 | N.22°E.| 6.5 N.18° B. 7.1 | N.I£°E.| 89 7.1
NNE...lantumn.| N.22° E. | 56 | N.21° E 6.7| N.22°E.| 7.0{NJO7E.| 7T1|{N. 53W.| 6.1 7.6
Winter...| N.22° E. | 6.0 | N.22° E. 7.7 | N.15° E. 7.7 | N. 8 E. 9.0 N.o| 105]...........
Annual. .| N.22° E. 58 | N.23° E 6.8 | N.20° E. 7.2 { N.17° E. 7.8 | N. 3° E. 8.7 2.2
Spring...| N.45° E. 7.4 | N.45° E. 8.4 | N.45° E. 9.2 | N.45° E. 9.0 | N,36° E. 6.2 5.7
E Summer .| N.45° E. 3.8 | N.45° E. 6.5 | N.50° E- 7.0 | N.59° B. 6.3 N T2 8.2
NE..... Autumn.| N.45° E. 5.8 | N.54° E. 7.2 | N.58° E. 7.6 | N.56° E. 6.8 | N.11° E. 7.0 12,0
Winter...| N.45° E. 6.7 N.45°E.| 7.0|N.38°E.| 6.3|N.3%°E.| 6.6 N.11°E. 5.6 4.6
Annnal. .| N.45° E. 591 N.47°E.| 7.3 | N.48°E. 7.5 | N.50° E. 7.3 | N.14° E. 6.5 7.6
Spring...| N.68° E. 6.2 | N.62° E 7.9 | N.62° E. 77| N.6s°E.|* 7.5 | N.s6°E.| 9.0 6.0
pring
ENE. . ||Summer .| N.€8° E 53! N.75°E. | 10.0 | N.75° K. 9.3 | N.82° E 8.0 E.[ 10.8 L8
---JAutumn.| N.68° E 2.0 | N.68° E 7.0 | N.68° BE.| 6.0| N.68°E N T RS
Winter...| N.68° E. 6.8 | N.70° E 8.7{N.73°E.| 83|N.71I°E 6.9 | N.79° E. 4.6
Annual. .| N.68° E. 5.1 | N.69° E 8.4 | N.70° E. 7.8 | N.72° E 7.1 | N.75° E. 7.8
Spring. .. E 721 8.87° E 0.8!8.8°E.| 10.7|8.76°E.| 10.2|8.8°E. 80
B Summer - E 5.4 8.82°F 6.9 | S. 82° . 7.8 | S. 80° E. 6.5 | N.75° E. 1.9
"""" Autumh - E 6.0 7.8 E. 7.9 E.| 6.5|8. 84¢E. 2.7
Winter.... E 6.7|8.79°E 7.918.75° E 7.7{8.76°E.{ 6.5|8.68°E. 7.4
Annual. . E 6.3|8.85°E 8.1|8.83°E g5 8.8°E.| 7.4!8.8°E.{ 350
Spring...| S.68°E.| 6.4 8S.68°E 80|S.63°E.| 7.8|8.62°E 7.6 | 8. 7T1° E. 4.8
ESE... |[Summer [| 8. 68° E. 5.0 | S. 63° E. 7.4 | 8. 53° E. 7.8 | S.38° B 7.5 | 8.15° E. 4.5
==l Autumn .| 8. 68° E. 4.9|S.45°E.| 7.6 8.39°E. 8.2|8.31°K 7.9 8. 5 E. 6.4
Winter...| S. 68° E. 6.0 S.63°E.| 1.6 |S.46°E.| 1L.6|8.51°E.| 10.2 8. | 1.8
Annual. .| S. 68° E. 5.6 | 8. 60° E. 8.6 | 8. 50° E. 8.8 | 8. 45° E. 83(8.23°E.| 6.8
Spring...| 8. 45° E. 6.7(8.3°E.| 1L2|8.20°E.| 13.2|S8.30°E.| 137 S. | 147
SE Summer .| S.45° E. | 4.9|S.25°E.| 6.7]8 11°E. 6.71S. B°W.| 61|8.34°W., 55
""" Autumn.| S. 45° E.| 3.6 | S.34° E. 7.6 1 S. 22° B, 8.11 8. 24° E. 7.518.22° W.] 8.0
Winter...| S. 45° E. 6.118.20°E.| 10.3|S.10°E.| 123|8. 3°E.| 125/|8.32°W.| 13.9
Annual. .| S. 45° E. 53| 8.20° E. 9.0 | S. 19° E. 10.1 | 8. 13*E. 10,0 | S. 22° W. 10. 5
i .. S.22°E. 7.0 1.1 § 8. 10° W. 13.0 | S. 20° W. 13.9 | 8. 34° W, 14.1
gg;rllrx‘gér S.22°E 3.218.12°E 5.7|8. ¢° E. 5918, 7°E. 6.7 ]S 45° W.| 10.2
S8E.... Autumn.| S. 22° E 54 1{8.14°E. 0.6 | 8. 14° E. 1.1 [ 8. 7°E. 11,2 | 8. 12° W.| 12.7
Winter...| S. 22°E 53|8 3°E.| 1L4]8 15°W. 140|S.22°W.| 149)S.30°W.| 153
Annual..| S.22° E 52 |8, 7°E. 9.4 g 10|S 7w, 1L7]8.33°W. 131
i . 7108 21°W.| 1L8|8 24°W.| 13.9[8.30°W.| 13.9]8.47°W.| 13.4
S 8 T8 S iew| Te|Saew| 91|saew| 87/saew| 3
Sovunnn. ummer . . . 15 ° N
Autumn . s. 8|S 15°wW. 788 24°W.| 9.0[83°W| 0783 W, 1L0
Winter.. . S. £2 )8 15°W.| 1088 27°W.| 1248 41°W.| 130 8.68°W. 138
Annual. . 8. 50018 17°W.| 9.6|S. 2°W,| 1L1]8. 3¢°W.| 11.3|8.45°W.| 1L6
ing... S.22°W. 6.6 | 8. 37°W. 1.6 | 8. 45° W. 13.8 | S. 48° W. 14.8 | 8. 58° W. 15.1
SSW gg&?ﬁer. S.22°W.| 52)|8.3¢°W.| 82|S. 40°W 9.618.50°W.| 10.0]S.5°W.) 1L8
"N Autumn .| S. 22° W, 5218, 32°W. 0.1]8.3°W.| 1L2|8.42°W.| 1L9|8.40°W.\ 142
Winter...| 8. 22°W.| 578 32°W.| 121]8.37°W.] 16.3|8. 4°W.| 1698 5°W.| 10.1
Annual. 8,222 W.| 578 34°W.| 10.2]S.40°W.| 12.7|S.47°W.| 13.4|8.5°W. 150
e, | S 42w, 63ls sewl 126|s. 5°w.| 15.8]|s.58°w.| 1678 642 W.| 181
sSW nglxlr‘&er. S.45° W.| 548 .5°W.| 85|S 5°W. 958 5°W.| 98 860°W,; 102
ol autumn | 8. 45° W.| 54| S5 W.| 0.4 S.57°W. 1L1|S.60°W. 12.0|8.690W. 140
Winter...| S. 45° W.| 8.2 |S.5° W.| 10.4|S.62°W.| 12.0|8. 71°W.| 14.2)8.81°W, 182
Annual’ll S0 4o W.l 58| s E°W. 10.2]8.5°W.| 123]8.62°W. 1328 7°W., 151
Is.esew.| s88|s.esew.] 121]s.60°W.| 141{sS 74°W.| 150]|8.8°W. 176
WSW.. gggfgér. S gg" {JWV 5.3 S 6§° w.| 79ls.70°0w. 91l|s.74°W.. 9.4|S.72°W. 102
Autumn.| S.68° W.|  5.1!S.70°W.] 84|8.76°Ww.! 101}8. 8°W.| 10.71N.87W.} 128
Winter...| S.68° W.{ 5.9 |8/72°W.| 88|S.73°W.| 10.4|S.81°W.| 12.0}8.810W.| 157
Annual..| S. 68°W.| 6.3[S.70°W.| 9.38.72°W.| 10,9[S.78°W.] 1L8|8. 8¢ W.| 140
1 7.6 | N.s°w.| 9.5 N.s9°w.| 1L0] N.ss°W.| 1L.4|N.86° 15.3
w gggrxlgéfi yv 50 | N.87° W.| 7.7 Wl Ysd| s sew| o188 wl| 17
""" Autumn. w.| 6o0|N.sew.l s88|Nsl°w.| 10.2|N.79°W.| 10.8|N.82°W,[ 122
Winter.. - W, 66|N70°W. 9.3|N.77°Ww.| 10.9|N.74° W.} 119 N.74°W.} 16.7
Annual. . W.| 6.3(N.8°W.| §8|N.st°W. 10.1{N.82°W.| 10.8 1 N.8° W.! 14.0
_IN.68°wW.| 68|N68° W 7.6|N.68 W 8.4 | N62°W.| 94|N522W.| 159
WNW S%{ger. g.eg*' v“si 44| N63°W.| 7.2[N.59°W. 86|N.63°W.| 80|NTMW 8.6
“YAutumn.| N.68° W.| 5.6 N.66° W.| 81 N.64°W.| 9.7]|N.60°W.  10.0]N.62°W.| 1.8
Winter.. | N.68° W.| 62| N72°W.| 84{N.75°W.| ©9.6[N.75°W.[ 10.5{N.77°W.| 148
Annual. .| N.68° W.! 58| N.67°W.| 7.8 N.66°W.] 9.1|N.65°W. 95]|N.68"W.,) 128
ing...| N.as°w.| 88| N.4e°W.| 88|N4°cw.] 88|N4o°W.! B88[N4aw.| 188
NW ngrmmger. N.45°W.| 52| N.41°W.| 64|N3s°W.| 71{N4°W.| T75|Nudl°w.| 1.1
o Autumn | Nodse Wo| 5.4 | No41°W.| 6.8 N.43°w.| 7.4 | N.4l°W. T.8|N.52°w.l ol
Winter...| N.45° W.| 67! N4°Ww.] 9.7 |Nds°w.| 1L.0|N.45°W.| 1L7|N.68° W.| 149
Annual. | N.45° W.| 6.5 N.4e° W.| 7.9 | N.42° W.| '8.6|N.42°W.| 89| N5I°W.| 122
ing.. | N.22° W.| 6.4 N.22°W.| 80|N.22°w.| 9.0fN.36°W.| 10.0]N.28° w 13.3
NNW.. Shraeser g.zf"w 5.8 11:11.18° W.| 6.7|N.2°W. ~65|N2°W.] 6.5 N.42 8.7
Autumn.} N,22° W, 5.7 | N.15° W. 7.0 | N.15° W. 8,3 | N.15° W, 8.6 | N.11° E 12,8
Winter...| N.22° W.| 7.6 | N.14° W.| 1L0| N.1g°W.| 1L4 | N. 18 W.| 1L0| N.98° W.| 16.5
Annual. .| N.22° W.| 6.4 N.17° W 22| N.20°W.| 8.8|N.24°W 9.0 | N.25° W.| 12.6
LAs o w. 2| 8. 46° W.| 10.3]8.54° W.| 1L8)8.61°W.) 12.2 s %6° W.| 13.3
gpmnmringer. g 55° w 2.0 S, 62° W. 7.518 88‘ W. 83| 8.77° W. 8.4 . 83° W. 9.2
Means..[{Autumn.| 8. 47° W.| 6.3 S8.56°W.| 8.4[8.62°W. 078 70°W.} 101 s 78° W.l 1.5
Winter...| 8. 54° W. 6.2 8. 64° W, 9.8 1 8, 69° W. 11.4 ] S. 78° W. 12.0 | S. 84° W, 14.9
Annual..| S.44°W.| 5.9|8 5°W.| 0.0]8 6 W.,| 103]8.72°W.| 10.7|8.8°W.| 122
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TABLE 10a.—Average deviation, degrees, of free-air winds from surface  TaBLE 10b.—Average deviation, degrees, of free-air winds {rom surface direc-

(grectwn at three mnorthern stations—Drexel, Ellendale, and Royal tion at three southern stations—Broken Arrow, Groesbeck, and Leesburg.
enter, .
{ Plus sign indicates turning to right; minus sign, to left.] [Plus sign indicates turning to right; minus sign, to left.)
Summer, . Summer,
Altitude above m. s. 1. (meters). . Altitude above m. s. 1. (meters).
Surface direction. - Surface direction. 1
500 750 1,000 2,000 3,000 4,000 500 750 1,000 2,000 3,000 4,000
+2 +6 +6 ~6
+1 -1 —~18
+1 -+5 +10 ~6
+3 +5 +13 +27
+4 +11 +14 +29
+3 +12 +21 +52
+8 +15 +26 +54
+4 +11 +15 +-48
+5 +12 +18 +28
+5 +10 +17 +28
+3 +8 +11 +27
0 +3 +& -+20
“+1 +5 +8 +9
+2 +7 +& ~1
+1 +3 +1 ~1
+1 -1 -1 —-17
Winter.
+16 +19 +21 ~8
+1 +5 +5 -21
0 +8 +13 +13
+1 +15 +21 +57
+9 +21 +28 +43
+-5 +20 +36 +87
+13 133 +42 +88
+8 +29 +43 +77
+8 +21 +33 +64
+7 +20 +32 +53
+7 +20 +30 448
+5 +16 +24 +33
+6 4-18 +21 +26
0 +5 +8 +6
+1 +4 +35 ~7
+3 +3 +2 —-12
Annual
+4 +6 +8 ~8 —26 —40 +2 +6 +6 ~18 —33 —32
+1 +3 +4 —~12 —32 —54 +7 +8 +8 +9 —45 —81
+1 +6 +9 -1 —-53 ~40 +4 +8 +10 —23 —-19 ~6
41 +7 +14 +27 431 +-64 +4 -+9 +8 +16 -21 ° +22
+5 +13 +19 +34 +66 479 +18 +-24 +31 +44 458 [.a...oiia
+5 +17 +-27 58 +95 +118 +10 +-24 432 +860 +75 115
+8 +20 +28 +61 86 4106 +12 +22 +31 +47 +865 +105
+6 +16 +24 +50 471 +70 +12 418 +27 +44 +64 +62
+7 +15 +23 +40 +5b +67 +5 +11 +16 +32 +46 +66
+6 +14 +22 436 +49 460 +4 +8 +11 +22 +25 428
+4 +12 +17 +32 +43 +47 +4 +6 +9 +21 +29 +51
+2 +10 +15 +-25 +31 +33 -1 0 +5 +-8 +26 +
+2 +10 +14 +18 +10 +12 +1 +6 +10 +9 +9 +6
+1 +6 +8 +4 -3 ~4 +5 +7 +14 +13 +2 —-22
+1 +4 +4 —4 —14 -31 —2 Q -6 —8 -12 -8
+2 +2 1] —8 —14 —-27 -1 , 0 0 —21 —28 —36

1 Average surface altitude, 350 m. above m. s. 1, . 1 Average surface altitude, 150 m. above m. s. 1.



56 SUPPLEMENT NO. 20.:

TaBLE 10c.—Average deviations, degrees, of free-air winds from surface  TABLE 1la.—Awverage increase, m. p. 8., of free-air wind velocities above

direction at all six stations. surface velocity at three northern stations—Drezel, Ellendale, and
Royal Center. :
[ Plus sign indicates turning to right; minus sign, to left.] y [Minus sign indicates decrease.]
. Summer. Summer.
Altitude above m. s. 1, (neters). Altitude above m. s. 1. (meters).
Surface direction. Surface drection. !
500 750 1,000 2,000 3,000 4,000 500 - 750 1,000 2,000 3,000 4,000
£l td ’
B B B o R e B ol x| z8| %s| 8 28
+2 +4 +6 —8 —60 —49 1.8 3.6 3.2 2.4 3.4 4.0
+5 +7 +12 +24 —42 - 2.2 3.3 2.7 1.7 0.4 2.5
+8 +12 +16 +27 +64 +146 1.3 2.9 2.3 —0.3 0.8 L2
-+10 +18 +26 +53 +78 ficerenn... 1.5 3.2 3.4 1.7 ) SO,
+8 +17 +27 +44 +74 +118 1.5 3.2 3.4 2.1 4.4 3.2
+4 +9 +13 +37 +58 +-40 1.8 3.9 4.4 4.7 4.5 3.8
+5 +10 +14 +26 +39 +76 2.3 5.2 5.5 4.6 6.0 3.1
+4 +6 +12 +18 +25 +31 1.9 4.3 4.9 5.3 5.9 8.3
+3 +3 +11 420 +45 2.1 4.0 4.8 4.6 6.6 8.3
~2 +2 +12 +24 +28 —8 1.8 4.2 4.9 5.6 7.0 8.1
0 +3 +5 42 -3 0 1.8 3.9 4.7 6.8 10.6 13.3
+5 +11 +15 +13 +2 +8 1.8 4.6 5.3 6.9 9.1 11.2
SH W o= o = ST I I I
+ + — — - . , . . X .0
1.8 4.0 4.3 4.3 5.0 8.4
Winter .
- Winter.
+10 +12 +14 -15 —43 —46
8| | 8| i il ™
+ + + - —45 [eeenenn.
-1 7 46| 39| g |11 14 >3 e 28 H 8.6
+21 +34 +51 +43 +87 +112 08 11 18 —0.3 2
+6 25 +37 +80 +108 4132 11 19 17 0.0 96| I
+18 +36 +42 +76 +106 +120 1 7 4 0 4' 1 3‘ 9 2' 3| 77
+16 +30 +4d +63 18 +84 2.8 43 4.0 5.3 8.9 10.4
+8 +18 +28 +51 +67 +74 2'4 5‘3 5'9 8.7 10'4 16'0
+8 +18 +26 +45 +48 +68 33 70 78 82 04 14
+10 +18 +26 +45 +52 +58 3' 3 ﬁ. 6 7‘ 7 8. 8 10‘ 8 12' 7
+4 +10 +17 +29 +45 +38 ER 87 74 8.6 12.0 15.8
+4 +14 +16 +18 +17 +21 g . : . g -
2.7 8.4 7.2 10.7 13.3 15.2
+5 +8 +13 +11 +5 —12
3 5 % Y e 2.1 5.1 6.6 10.1 12.9 18.4
S B % W) E| E sl sl i) w3l
2.1 5.1 6.4 9.4 13.4 | 13.6
2.0 4.2 4.8 7.7 1.3 12,6
Annual.
2.2 4.9 5.8 7.9 10.3 12,8
3 +6 +7 —13 —29 —36
H Te H 2 —39 —56 Annual
+3 +7 +9 —12 —36 —23 g
g% o o o m
+12 +18 + +
+8 +20 +30 +60 +85 +116 1.7 3.7 4.0 3.8 5.3 8.2
+10 +21 +29 +-54 +76 +106 ‘1.0 2.7 2.9 2.9 3.3 4.7
+9 +17 +-26 +47 +67 +66 1.2 2.7 2.7 L 2.2 3.6
+6 413 420 +36 +51 +67 1.8 3.0 2.7 1.5 0.4 0.4
+5 +11 +16 +29 +37 444 1.5 3.3 3.1 1.4 12 15
+4 +9 +13 +26 -+36 +49 L9 3.5 3.8 3.0 3.9 8.8
1 10 17 28 19 2.2 4.2 5.0 5.3 7.5 8.4
+ +b + + -+ +
+2 48 +12 +12 +10 +10 2.6 5.6 6.2 8.3 6.6 8.8
+3 +6 411 40 -1 2.6 5.6 8.3 8.3 7.7 9.3
-1 42 ~1 —8 ~13 T Zg gg gg gg 8.2 ‘}0'(1)
0 1 0 —~14 —~21 —~32 . . . f 9. L
* | 2.0 47 5.6 78] 101 124
1.8 4.3 5.3 7.8 11.0 13.5
1 Average surface altitude, 250 m. above m. s. 1. 1.6 4.0 5.3 8.1 11.0 13.8
1.4 3.8 4.8 7.5 9.8 13.4
- 1.3 3.6 4.3 6.3 8.9 10.5
2.0 4.5 5.1 5.9 7.4 9.3

1 Average surface altitude, 350 m. above m, s. 1.
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AN AEROLOGICAL SURVEY OF THE UNITED STATES.

{ Minus sign indicates decrease.]

TABLE 1lc.—Average increase, m. p. s., of Jree-gir wind velocities above
surface velocity at all stz stations.
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1 Average surface altitude, 250 m. above m. &. 1,

1 Average surface altitude, 150 m. above m. 8. 1,
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TaBLE 12a.—Average free-air winds, m. p. 8., for different surface directions at three northern stations—Drezel, Ellendale, and Royal Center.
{Based on Tables 10a and 11a.] '

Summer.
Altitude above m. s, 1. (meters.)
Surface.?
500 750 1,000 2,000 3,000 4,000

Direction. Velocity. | Direction. | Velocity. | Direction. | Veloeity.| Direction. | Velocity. | Direction. | Velocity.| Direction. | Velocity.| Direction. | Velocity.
54| N. 2°E. 7.4 | N, 6° E. 9.8 | N. 6°E. 10.0 { N, 6° W, 9.5 | N.25°W. 10.9 | N.52° W, 14.6
5.4 | N.22° E. 6.4 N.23°E, 8.2 | N.21°E. 83 | N. 4°E. 82 | N.14°W. 6.9 | N.12°W. 7.4
4.4 | N.46° E. 6.2 | N.50° E. 8.0 | N.55° E. 7.6 | N,39°E, 6.8 | N.15° W. 7.8 | N, 4°W. 8.4
51| N.71° E. 7.3 | N.73° E. 8.4 [ N.8I°E. 7.8 1 8. 85° K, 6.8 | N. 1°E, 55 (8. 56°W. 7.6
4.7 | 8. 86° E. 8.0 8. 79°E. 7.6 | S. 76° E. 7.0 | B, 61°E, 4.4 |8, 8°E. 4.1 8. 56° W, 5.9
5.4 (8. 65°E. 6.9 | 8. 56° E. 8.6 | S. 47° E. 8.8 |8, 16°E. 7118, 21°W. k% 20 P, P,
5.4|8S. 37°E. 6.9 1 S. 30° E. 8.6 8. 19°E. 8818, 9°W, 7.5 ]S, 43°W. 9.8 | S. 65°W. 8.6
5.0 (S. 18°E. 6.8 8, 11°E, 8.9|8. 7°E. 9.4 | S. 26°'W, 9.7 8. 56°W. 9.5]8. 2°W. 8.8
5.2(8. 5°W. 7.5 8. 12°W, 10.4 | 8. 18° W, 10.7 1S, 28°W. 9.818., 40°W. 1.2 | 8. 52° W, 8.3
5718, 21° W, 7.618.32°W. 10.0 | S. 39° W. 10.6 | S. 50° W, 1.0 | S, 68° W, | 11.6 | 8. 67° W. 12,0
5.818S. 48° W, 7.9 |8, 53°W. 9.8 8. 56°W, 10.6 | S. T2° W, 10.4 | 8. B1° W, 12.4 w. 14.1
5.1]8. 68° W, 6.9 (8. T1°W., 9.3|8.73°W. 10.0 | 8. 88° W, 10.7 | N.87° W. 12,11 8. 68° W, 13.2
5.8 1 N.89°W. 7.6 | N.85° W, 9.7 N.81I° W, 10.5 { N.81° W, 12.6 { 8. 88° W. 16.4 | N.79° W, 19.1
53| N.66°W. 7.1 | N.61° W, 9.9 | N.63° W, 10.6 | N.69° W, 12.2 | N.66° W, 14,4 | N.60° W, 16.5
5.8 | N.44° W, 7.2 | N.42° W. 9.4 | N.44° W, 10.1 | N, 46° W, 12.8 | N.57° W. 4.6 | N.74¢° W, 17.8
5.9 | N.21°W, 6.9 | N.23° W. 8.6 | N.23° W. 9.0 | N.39° W. 10.0 | N, 44° W, 12,0 | N.5§5° W. 14.9
|18 O K15 30 RN 9.5 |eeenennnnnnn 0.8 |eeernnnnnnen 9.8 [veeiennnannn 10.5 Joeeeiininnen 1.9

Winter.
59| N.16° E. 7.3 | N.19°E. 9.0 | N.21° E. 9.3 | N, 8°W, 8.7 | N.40°W. 10.7
6.0 | N.23° E. 7.1 | N.27°E 83 N.27°E. 891 N. I°E, 9.8 | N.31° W, 11.8
6.6 | N.45° E. 7.2 { N.53° E. 8.0 { N, 58° E. 8.4 | N.58° E. 6.3 | N.15° E. 5.9
6.1 | N.69° E. 7.2 | N.83° E. 8.0 { N.89° E, 7.8 1 8. 55° E. 6.1 8. 38°E. 8.7
6.2 18. 81°E. 7.9 1 8. 69°E, 10.2 | S. 62° E. 10.3 | S. 47° E. 9.418. 3°E. 8.5
5.518. 63°E. 8.3 8. 48°E, 9.8 | 8. 82°E. 9.51 8. 19°W. 10.8 | S, 49° W. 12.4
58| 8. 32°E. 8.2 8. 12°E. 1.1 8., 3°E, 1.7 | S. 43° W, 14.5 | S. 66° W. 16.2
53|8. 4°E. 8.6|8. 7T°W, 12.3 | S."21° W, 13.1 ] S. 55° W. 13.5 | 8. 74° W. 14.7
53 1S. 8 W. 8.6 |8S. 21°W, 1.9 | S. 33° W, 13.0 | 8. 64° W, 13.9 | 8. B1°W, 16.1
6.1 | S.29° W. 9.2 8. 42°W, 12.8 | S. 54° W. 13.518, 75°W, 14.7 | S, 82°W. 18.1
6.2 | S. 52° W. 8.9 18, 65°W, 12.6 | 8. 76°W. 13.4 | N.87° W. 16.9 | N. 87° W. 19.5
5518, 73°W. 7.6 18, 84° W, 10.6 | N.88° W, 12.1 | N.79° W. 15.6 | N.79° W. 18.4
6.4 | N.84°W. 8.5 N.714° W, 12.0 | N.69° W. 13.5 | N.64° W, 16.9 | N.67° W. 19.6
6.0 | N.68° W. 7.9 | N.63° W, 11.4 | N.60° W 13.0 | N.62° W. 16.1 | N.69° W, 19.0
6.9 | N.44° W, 9.0 | N.41°W. 12.0 | N. 40° W 13.3 | N.52° W, 16.3 | N.60° W. 20.3
7.6 | N.19° W. 9.6 | N.19° W, 11.8 { N.20° W 12. N.34°W. 16.3 | N.36° W, 18.¢
[ Y R | 2 Y IL3 |eveennnnnne. 12.2 foeiennnnnnns 14.3 Levnnnnnnnes 16.7
Annual,

571 N. 4°E. 7.4 | N. 6°E, 9.4 | N, 8°E, 9.7T| N. 8°W. 11.5 | N.26° W, 11.0 | N. 40° W, 13.9
5.9 N.23° E, 6.9 | N.25° E. 86| N.26° E. 8.8 | N.10° E, 8.8 N.10°W. 9.2 | N.32° W. 10.6
5.8 | N.46° E. 7.0 N.51° E. 8.5 | N.s° E. 85 | N.#4° E. 6.9 | N, 8°W. 80| N, 5°E. 9.4
5.6 | N.69° E. 7.4 | N.7° E. 8,6 | N.82°E. 8.3 8. 8°E. 7.118. 81: E. 6.0 | S. 48°E. | 6.0
6.08. 8°E, 7.6 1 8. 77°E. 9.3|8. 71°E. g.1|8. 56°E. 7.4 | 8. 24° E. 7.2 8. 11°E. 7.6
5718, €3°E. 7.61 8. 51°E. 9.2 |8S. 41°E. 9.38. 9°E. 8.7(8. 21°W, 0.6 18, 500W. 12.3
5.818. 37°E. 8.018. 25°E. 10.0 | S. 17° E. 10.8 | 8. 16°W, 11,1 | 8. 41: W. 13.3 [ 8. 61° W, 14.2
58 18. 16°E. 8.4 |8, 6°E, 1L3 8. 2°W. 12.0 | 8. 28° W. 12.1 | 8. 49°' W, 12.4 | 8. 48° W, 14.6
6,018, 7°W. 8.6 | 8. 15°W, 11.6 | 8, 23° W, 12.3 | 8. 40° W, 12.3 | S. 55° W, 13.7 | 8. 67° W. 15.3
6.2 8. 28°W. 8.7 8. 36°W, 11.7 | 8. 44° W, 12.6 | S. 58° W. 13118, 71°W, 14.5 | S. 82° W, 16.2
6.4 | S. 49° W, 8.9 ! 8. 57°W. 12.0 | S. 62° W, 12.7 | 8. TI°W. 14.0 | 8, 88° W, 15,9 | N.88° W, 18.1
588, 70°W, 7.818. 718 W, 10.5{S. 83° W, 11.4 { N.87° W, 13.6 | N.81° W, 16.9 | N, 79° W, 18.2
6.3 | N.88° W, 8.1 | N.80° W, 10.6 | N, 76° W. 11.6 { N.74° W, 14,1 | N.80° W, 17.3 | N.78° W. 19.8
6.3 | N.€7°W. 7.9 | N.62° W, 10.3 | N, 60° W. 11.6 | N.64° W, 144 | N.71°W. 17.3 | N.72° W, 20,1
6.8 N.44°W. 8.2 { N.41°W. 10.6 | N.41° W, 11.4 | N.49° W, 14.3 | N.59° W, 16.6 | N, 76° W, 20.2
6.8 | N.20° W. 8.1 | N.20°W, 10.4 | N.22° W, 1.1 | N.28° W, 13.1 | N, 36° W. 15.7 | N.49° W, 17.3
6.3 [ooveunnnnn.. [ 35 2 VR 10.8 boeeieennnnn 1.4 Jaeeeanniees 12.2 Joeemnacinann B - 2 ) P, 15.6

tAverage surface aItitude, 350 m. above m, s, 1.
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TABLE 12b.—Average free-air winds, m. p. s. for different surface directions ut three southern stations—Broken Arrow, Groesbeck, and Leesburg.
[Based on Tables 10b and 11b.]

Summer.
Altitude above m. s. I. (meters).
Surface.!
500 750 1,000 2,000 3,000 4,000

Direction. Velocity. | Direction. | Velocity. | Direction. Velocity.| Direction. | Velocity.| Direction. Velocity. | Direction. | Velocity.| Direction. | Velocity.
45N, 4°E, 8.7{ N, 8°E, 6.0 | N. 6° &, 4.4 4.5
59| N,34° E. 6.7 | N.36° E. 6.3 | N.44°E, 6.1 N.22° E. 3.7
6.0 | N.49° E, 7.2 | N.48° &, 7.9 | N.48° K. 7.8 | N, 36° E. 7.1 ;
8.0 | N.768° E. 9.9 | N.71° E, 10.8 | N, 78° K, 10.2 | N.84° E. 10.5 | N.79° E. 13.7 E 12,7
4.4 | 8. 79° E. 8.2 S. T1°E. 9.3 |8. 71°E, 9.2 | S. 65°E. 8.7 8. 83°E. T2 hieneniiaiiacainan
4.3 18. 62°E. 7.4 (8. 44°E, 8.1 (8. 36°E. 8.0 (8, 13°E. 7.3 | 8. 10°E. T8 fencenvencancfoannns i
5.5 | 8. 36° . 8.2 8, 26°E, 9.2 8. I8°E. 9.5 8. 10°E. 9.3 8. 7T°W. 11.8 0.1
5.818. 18°E. 7.9 | 8. 16°E. 8.6(S. 11°K. 8718, 2°E. 7.0 8. 5°W, 7.018. 6°E 7.8
568 4°W, 8218, 8 W, 8.3 ) 8. 16°W. 7.818, 24°W. 7.4 | 8. 38° W, 6.5 | N.78° W 7.6
5.3 8S. 25° W, 8.4 /S, 24°W, 9.0 |8, 28° W, 9.3 8. 20°W. 7.618, 26°W. 5818, 1I°W 6.4
5.718.42°W, 89S, 4°W, 9.4 | S. 40° W, 9.1]8, 33°W, 6.1 (8. 41°W, 3% 2 P R,
4.6 [ S. 64° W, 7.1 8. 68°W, 7.5 8. 88° W, 7.8 N.84° W, 8.4 N.82°W., 7.9 | 8. 45° W, 9.6
56| S. 8°W, 7.6 | S. 88° W, 8.6 8. 88° W, 10.0 | 8. 82°W. 12.5 | 8. 83° W. 12.2 | 8. 568° W, 11.2
5.0 | N, 60° W, 7.0 | N.53° W. 6.8 | N.43° W, 5.81 N.41° W, 6.8 1 N.O8% W. ... i enineriinennfocannneacs
55| N.68° W, 6.0 | N, §6° W, 6.0 o . 6.0 | N.68° W, 7.0 | N.68° W, 252 PO SO
6.8 | N.18° W, 9.1 | N.18° W, 9.2 | N.18° W, 821 N.49° W, 9.4 | N.56° W, 1.7 w 13.7
[ 30 P L5 20 P B8 leeriiinennn, -3 3 3 O, 72 [eeeiviiaan, .3

Winter.
6.5 | N, 4°E. 0.6 | N. 6°E, 9.9 | N. 7°E. 10.4 | N.22° W, 12,1
6.2 | N.34° E. 8.7 ] N.38° E, 8.8 | N.40° E. | 8.5 | N.2T° E, 7.2
5.0 | N.55° E. 8.5 | N.6I°E, 9.3 | N.68° E. 8.5 | N.30°W 8.6
4.6 | N.64° E. 7.1 { N.63° E, 6.3 | N.53°E. 5.0 | N.54° E 4.5
3.1|8, 50°E. 7.3 S. 38°E. 7.5 18, 4°E, (O N PN U
3.91{8. 61°E. 7.4 1 8. 38°E. 7.718. 30° E. 10,118, 2°W. 8118
5.6 (8. 19°E, 11.8{ 8. 3°E, 13.6 | S. 3°E. 4.3 8. 11° W, 13.4 8
558, 3°W. 12,38, 8°W, 14,118, 22°'W, 14.3 | 8. 28°W. 124 | 8 8
8.3)8. 7°W, 1261 8. 168° W, 4.3 )8 23°W, 15.2) 8, 39° W, 14718 N
6.3 S, 32°W. 12.4 1 8. 38° W, 13.9 | 8, 41° W, 14.1 | S, 60° W, 16718 8
4918, 57°W. 10.4 | S, 60° W. 11.0 ) 8, 68° W, 1.4 18, 81°W. 13,11 N, . .41 N. . .
5918, 71°W, 1.9 | S, 72° W. 12,7 1 8. 79° W, 13.0 | N.88° W, 11,5 | N. 50° W, 15.9 ) N.68° W, 16.9
55| N.81°W. 0.3 | N.79° W, 10.4 | N.79° W, 115 | N, 79° W, 153 | N.79° W, 17.7 | N. 45° W, 22.3
7.2 | N.58° W, 10.8 | N, 51° W, 12.5 | N.50° W. 13.7 | N.51° W, 18.1 | N.57° W, 21.0 AL/ .
7.0 | N.45° W. 10.2 | N.44° W, 11.6 | N.45° W, 12.9 1 N.53° W, 16.2 | N,64° W, 20,0t N.63° W, 22.9
6.7 N.21°W. 9.5 | N.23°W. 9.9 | N.23° W, 10.6 | N, 41° W, 13.4 | N.51° W, 17.4 { N.34° W, 19.9
6.2 ) eiiiiana, 108 (veveennnane. 1L6 |oeeeeeinnnnn 1201 Joiiaaes )2 35 N P, 15,1 Jecenninn.... 17.0
Annual,

6.7 | N. 2°E. 0.1 { N. §8°E, 91! N, 6°E. 8.8 N, 18°W, 9.2 1 N.33° W, 11.9 .32°W. 15.6
6.7 N.29° E. 7.4 | N.30° E. 7.6 | N.30° E. 7.4 | N.31°E, 6.2 | N.23° W, 7.3 | N.39° W, 10.5
5.5 | N.49° E. 8.1 | N.53° E. 8.4 | N, 55° K. 7.8 | N,22° E, 7.3 | N.26° E. 9.0 { N.39° E. 13.9
5.6 | N,72° E. 8.2 | N.77° E. 85| N.T7° E. 7.8 N.84° &, 4.6 | N,47° E, 6.1 B, 8.5
4.3 | 8. 72° E. 8118, 66°E, 8.5 8. 50°E. 8,418, 46° L. 6.6 8. 32°FE, [ 2 PN P
4.718, 58° E. 831 8. 4° K. 8.8 |8, 36°E. 8.8 (8. 8 E. 7.3 |8, 1°W. 7.2 8. 47° W, 7.5
5.4 1 8. 33° E. 10.0 | 8. 23° E. 10,9 {S. 4°E, L0 8, 2°W, 10.8 | 8, 20° W, 1.7 | 8. 60°'W, 13.1
5.5 | S, 10° E. 10.7 | 8, 4°E. 11818, 5°W. 1.8 1 8. 22° W. 10.5 | 8. 42° W, 9.7 18, 40°W, 10.4
8.318. 5°W. 11,6 | 8. 11° W, 12.6 | S, 16° W. 12.8 | 8, 32°W, 11,81 8. 46° W, 12.7 1 8. 66° W, 14.3
6.218. 26°W. 10.5 | 8. 30° W, 11.8 1S, 33° W, 1L8 18, 44° W, 11,81 8. 47° W, 12,118, 50° W, 13.4
5.3 8. 40°W. 9.8! 8. 51°W, 10,2 | 8. 54° W, 10.3 | 8. €6° W, 10.6 | 8. T4° W, 11.8 | N. 84° W, 14.0
5,818, 67° W, 9.4} 8. 68°W, 9.9 18, 73°W, 10.1 | 8. 76° W, 11.6 | N. 86° W, 12,4 [ 8. TI°W. 15.8
6.7 | N.89° W, 10,2 | N, 84° W, 1L,0 | N.80° W, 11.8 | N.81° W, 15,1 | N. 81° W, 17.7 | N. 84° W. 20.5
6.1 | N.63°W. 9.7 | N.681°W, 1L1 | N.54° W, 12,1 | N, 55° W. 14.3 | N.66° W, 18,9 w. 20.6
6.8 N,47° W. 9.5 | N.45° W, 10,5 | N. 51° W, 11,2 | N.53° W 13,7 | N.57T° W. 16,5 | N. 53° W. 18.5
6.6 | N, 23° W, 9.6 | N.22° W, 10.2 | N.22° W, 10.6 | N.43° W 13.4 | N.50° W, 15.9 | N.81° W, 18,1
6.0 [ceveeennnnan 9.7 |.e..nt vervan 10.5 |.aeneeee.n.. 10.6 |............ JLUR N IR D3 N 12.8

1 Average surface altitude, 150 m. above m.s. 1.
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(Based on Tables 10c and 1lc.)

TaBLE 12¢c.—Average free-air winds, m. p. 8. for different surface directions at all siz stations.
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Direction.

Means..........

Means.........
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1 Average surface altitude, 250 m. above m. s. 1.
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TaBLE 13b.—Average percentage frequehcy of free-air winds from different

directions at Drezel,

ebr.

Altitude above m. s. 1. (meters).

Smiave.
direction. Beason.
233 | 500 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 { 5,000

Spring........ 7 6 6 5 3 2 (U PRI
Summer....-.. 3 4 3 4 3 0 04....0..
N.........fAutumn...... 11 8 5 4 6 3 0 0
Winter . 15 14 8 11 5 4 0 0
Annual....... 9 8 5 5 4 2 0 0
Spring.......- 7 7 3 2 3 0 [V PN
Summer. 4 2 2 4 4 0 [V DR,
NNE...... Autumn. 8 8 8 7 6 7 7 Q
Winter... 9 9 9 3 5 0 0 0
Anngsal....... 7 7 6 4 4 2 3 0
5 4 2 4 4 2 [V} PN
8 [ 6 4 2 0 L1 20 PR
NE....... 5 7 7 6 2 2 0 0
3 4 3 4 ] G 0 0
Annual....... 6 5 3 5 2 1 0 0
Spring........ 2 3 1 2 1 ] 0 fievenen
JSummer...... 1 4 3 1 1] 0 (1 Y
ENE...... yAutumn...... 10 2 3 3 1 0 0 0
Winter. . 0 1 3 0 2 0 0 0
Annual....... 1 3 3 2 1 0 1] 0
Spring........ 2 1 3 3 3 2 i I
Summer. ..... 2 1 2 1 2 0 {1 .
E.........§Autumn,..... 10 0 1 0 1 ] 0 0
Winter. . ¢ 0 0 2 0 0 0 [1}
Annual....... 1 to 1 1 2 1 [} 0
Spring.. ... . 2 4 5 2 2 0 (U8 P,
Shmmer_l T el 1l 1| ol o ol
ESE...... Autumn......] 10 1 0 1 0 0 0 0
Winter.... 1 1 0 0 0 0 0 0
Annual....... 1 1 1 1 1 0 0 0
Spring...... .. 9 6 2 2 1 2 (V28 PR,
ngn%er. ceenn 6 3 0 0 0 0 [V .
SE........dAutumn., . 5 2 2 0 1] 0 0 0
Winter........ 2 1 1 0 0 0 0 0
Annual....... 5 3 1 1 10 1 0 1]

Spring.... 1 9 7 3 2 2 0

Summer 15 18 8 4. 6 3 1]

SSE.......|]s Autumn 14 13 & 2 2 2 0

Winter.. 10 © 4 2 1 0 0 0

Annual. 13 11 6 3 3 2 1}
Spring.... 281 28 19 1 6 2 0l..... .
Sumuner. . 23 16 19 17 17 31 5 3 P,
[ N Autumn.. 30 27 28 .22 16 13 0 0
Winter. .. 20 18 7 5 8 4 0 0
\Annual....... 25 23 19 15 12 12 6 0
Spring..... 8 13 26 24 22 4 14 |.......
Summer. . 22 25 28 28 4 12 LR 3 .
SSW......[{ Autumn.. 12 14 18 23 26 1 20 0
Winter.... 8 14 20 | 14 10 4 0 0
Annual....... iz 16 23 23 21 g 18 0
Spring........ [ 6 9 21 26 25 [V TR
Summer 9 212 16 19 24 31 17 [eeennn
SW....... Autumn 5 6 [} 13 18 25 13 [
Winter.. 12 8 14 20 15 4 [ 0
Annuel....... 7 8 1 17 21 23 9 0
Spring.-... s 2 3 3 5 6 25 P N PO .
Summer. . 1 3 [} 5 ] & 0f......
WSW.....  Autumn.. 10 2 4 5 7] 16| 2| 7%
Winter..... . 3 7 7 8 8 15 20 0
Annual....... 1 4 5] 5 7 16 18 20
Spring........ 2 2 3 [ 5 9 43 ...
' ngnger ...... 1 2 3 6 6 10 17 |oeens.
|\ 2 Autumn. ..... 3 3 § 7 7 8 26 75
Winter........ 2 4 5 9 8 12 20 0
Annual..... .- 3 3 4 8 7 9 28 60
Spring........ 2 1 2 2 4 7 [ 1)
ng;uger ...... 1 1 0 0 1 [ [V .
WNW....JAutumn...... 1] 1 1 3 30 7 0
Winter........ 3 3 § 3 14 24 60 100
Annual..... . 2 1 2 2 4 8 12 20
Spring. ....... 2 4 4 6 9 9 M.,
Smmer ol 0 1] 2] 4] &) o) el
NW.......Autumn...... 3 3 3 2 1 3 7 0
Winter........ 7 7 8 13 17 3 0 0
{Annaal....... 3 3 [ 6 7 9 6 0
Spring........ 5 4 5 3 3 g 0..... .
ngmer. cenne 3 2 2 2 1 3 0i......
NNW.....[sAutumn...... 3 + 4 4 6 5 0 0
Wwinter........ 5 b 8 7 8 0 0 0
Annual....... 4 4 4 4 4 & 0 0

1 Less than 0.5 per cent.
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12 17 15 13 11 7 0
7 9 6 5 3 3 0
10 12 12 11 9| 8 0
5 7 9 11 16 6 20
8 11 12 17 19| 15 8
12 8 12 16 11 1 16
8 8 9 9 5 3 10
8 8 11 13 12 9 13
3 4 6 7 12 12 10
2 5 8 9 13 15 17
4 5 6 8 12 10 5
5 9 1 10 12 16 0
4 6 8 8 12 13 8
4 3 4 6 13 26 40
2 2 b 5 9 10 0
2 5 7 1 11 23 .26
7 5 9 13 20{ 27 30
4 4 6 8 4 21 24
4 b 5 7 12 16 10
3 2 4 [ 12 10 26
3 3 6 9 18 15 16
[} 8 10 16 28 31 40
4 5 6 10 18 18 22
7 9 10 11 12 by} 20
6 7 8 9 12 18 33
9 12 13 14 15 19 37
10 14 19 21 18 16 20
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10 10 8 g 9 4 0
6 8 9 7 5 0
12 i1 12 10 9 8 0
16 18 16 13 8 2 Q
11 11 11 10 8 4 0

1 Less than 0.5 per cent,
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TABLE 13c.—Awverage percentage frequency of free-air winds from different

TaABLE 13d.—Awverage percentage frequency of free-air winds from diflerent
directions at Ellendale, N. Dak. 5

irections at Groesbeck, Tex.

Altitude above m. s. 1. (meters). Altitude above m. s. 1. (meters).
Surface Surface
direction. Season. direction. Season.
444 500 { 1,000 { 1,500 [ 2,000 | 3,000 | 4,000 | 5,000 141 500 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 5,000

Spring........ 11 10 10 7 7 2 6 0 Spring........ 5 6 4 5 2 2 0 0
Summer...... 10 10 8 8 5 1] 4 0 Summer. . 3 2 2 1 0 0 (10 P
Novvevrunn 11 10 6 8 7 4 5 0 Noveeennnn 12 9 6 ] 3 2 0 0
10 10 9 7 8 4 2 [ 18 15 11 7 4 3 10 0
11 10 7 8 7 2 4 0 10 8 [ 5 3 2 4 0
8 9 9 8 6 2 3 14 7 4 4 2 2 0 [} 0
6 [] 7 5 3 2 0 0 1 2 2 0 0 0 0. ......

NNE..... 7 8 7 3 2 0 0 1} NNE..... 11 11 7 [ 3 3 4

7 7 4 4 2 0 2 0 10 8 6 3 2 3 0

7 7 7 5 3 1 1 3 8 6 5 3 2 2 2

3 3 5 & 4 5 [ 0 Spring........ 3 5 4 4 2 0 0
5 4 5 3 3 3 2 0 Summer...... 2 2 2 1 1 0 0l......
NE....... 6 5 9 4 1 1 0 0 NE....... Autumn...._. 4 5 5 6 4 1 10 50
3 4 3 2 2 1 0 [1} Winter........ 4 5 3 1 2 1 0 0
4 4 6 3 2 2 1 0 Annual....... 4 & 3 4 2 1 4 12
Spring........ 5 4 4 4 3 2 3 14 Spring........ 3 2 3 2 2 0 0 0
Summer...... 4 5 3 2] 1 0 2 0 Summer..-... 0 0 2 1 0 0 [/ PR
ENE...... Autuman...... 2 2 2 4 3 1 2 0 ENE...... Autumn...... 2 2 5 2 1 ] 10 0
Winter. .. 2 2 4 3 1 0 0 0 Winter. ...... 10 3 4 2 1 0 0 0
\Annual....... 3 3 3 3 2 1 2 3 Annual....... 2 2 4 2 1 1 4 0

Spring........ 3 4 3 2 3 3 8 0 Spring........ 4 1] -1 0 0 0 0 0

Summer. . 3 3 3 2 2 1 0 0 Summer...... 3 3 0 0 0 1] (118 RPN
b Autumn.. 2 2 2 3 -2 0 0 1} Eovieennnn Autumn...... 4 3 2 3 3 3 [} 0
. 2 1 3 1 2 0 ] 0 Winter........ 2 2 1 1 1 0 0 0
2 2 3 2 2 1 2 0 Annual....... 3 2 1 1 1 1 0 1]
3 3 2 4 2 0 0 0 Spring........ 6 5 1 1 1 0 0 0
4 3 4 4 3 3 0 0 Summer...... 8 8 6 4 5 3 0f.......

ESE...... 3 3 3 2 2 1 0 0 ESE...... Autumn...... 5 5 3 1 1 1 0

2 2 2 1 0 0 0 0 Winter........ 4 5 3 2 1 0 0

3 3 3 3 2 1 (1] 0 Annusl..... .- 6 5 3 2 1 1 ]

4 4 5 3 4 2 0 0 Spring........ 6 6 4 2 2 [ 0
7 7 7 6 4 3 2 0 Summer-...... 8 6 7 6 5 3 [1 [ P,
SE...... . 4 5 3 4 3 1 0 1] 12 6 3 2 3 1 0 0
2 2 1 2 1 0 0 0 4 2 2 0 1 0 0 0
4 5 4 4 3 1 1 0 Annual... 7 5 3 2 3 1 0 0
5 5 1 8 6 |3 6 0 Spring........ 10 81 -9 7 5 7 0 0
10 11 9 6 6 3 0 0 Summer. . 12 10 11 8 9 6 33 {oeenn.
SSE....... (] 5 5 2 4 2 5 0 SSE.......JAutumn...... 11 12 8 4 2 2 0 0
3 3 3 1 2 0 0 0 Winter........ 2 2 3 3 3 3 [1] 0
6 6 6 4 5 3 3 0 Annual....... 8 8 8 5 4 4 2 0
18 18 12 10 12 8 0 [(] Spring........ 23 22 20 17 16 5 0 0
16 15 15 13 9 6 2 0 Summer......] 14 14 10 13 17 24 0f......
|- T, 11 10 7 7 5 3 0 120 Beeeaiens Autumn...... 13 15 16 16 16 12 10 0
9 8 5 3 2 2 2 [ Winter.... 11 10 ") 3 4 ] 10 0
14 13 10 9 7 5 1 3 tAnnual 16 16 13 13 13 9 8 0
7 7 8 7 7 7 3 [ Spring........ 13 18 22 24 22 20 0 0
8 8 10 12 16 7 6 0 Summer. . 21 2 24 29 27 33 [ 3
BSW...... 7 7 9 10 8 8 5 0 SSW...... 10 16 22 24 26 25 19 0
Winter....... 7 8 3 3 3 0 0 ] 13 14 18 18 1 3 10 0
Annual....... 7 8 8 8 9 ] 4 0 14 18 22 23 21 18 11 0
3 3 8 7 8 8 3 0 4 5 6 9 15 19 12 0
3 3 5 8 9 10 4 i1 18 15 18 19 18 6 [¢ I P,
3 3 4 8 9 10 13 0 SW...... 2 3 6 7 8 9 19 0
5 5 9 4 4 6 7 22 8 9 11 13 19 17 10 [1]
3 3 6 7 7 9 7 9 7 7 10 1 14 13 13 0
2 2 3 5 5 11 14 14 3 4 4 6 7 20 38 Q
1 1 1 3 5 11 11 34 6 8 1 13 9 16 [V IR
4 5 5 3 7 9 9 13 WSW..... 3 1 3 5 7 13 4 [V}
3 4 3 7 6 5 7 11 1 3 b 8 8 16 10 0
3 3 3 4 6 9 9 19 3 4 5 7 8 16 11 0
i 5 5 4 6 9 10 29 43 1 2 4 6 7 10 12 0
& 6 3 6 7 12 34 22 0 1 0 1 3 0 33 Joeenn..
W..ooeoo..JAutumn. . .... 8 8 8 6 9 12 20 62 W.eeeooooo[JAutumn...... 1 1 2 3 5 9 10 50
Winter........ 6 5 5 9 11 17 17 34 Winter........ 3 3 b 9 11 21 13 75
Annual...... 6 6 5 6 9 13 24 39 Annual....... 1 2 3 5 7 11 13 50
Spring........ 3 3 5 6 [ 15 17 15 Spring. ....... 2 2 2 2 4 5 26 100
Summer...... 5 5 8 6 9 14 12 22 Summer-. . 1 1 1 0 0 3 [ P,
WNW....fAutuma...... 9 9 8 12 11 20 14 13 WNW.... 2 2 2 3 3 6 0 Q
Winter. ....... 6 7 12 17 19 22 26 11 4 5 6 9 11 11 13 0
Annual....... 6 6 8 10 u 18 17 15 2 2 3 4 5 7 [] 25
Spring........ 11 11 8 10 12 14 8 0 2 3 3 6 5 5 12 0
Summer...... 7 7 7 10 9 12 15 11 0 0 1 2 3 6 [V PR
NW....... Auotumn. ..... 11 12 12 13 17 20 2 0 NW...... N 4 b I3 -} 10 6 10 0
Winter........ 18 18 17 18 23 33 28 11 6 7 [} 8 9 9 19 25
Annual....... 13 12 11 13 15 19 18 6 3 4 4 6 7 7 13 13
Spring........ 9 9 9 8 6 6 0 0 Spring........ 8 7 9 7 8 7 0 0
ngrger ...... 6 6 7 6 9 13 [ 0 ngmer PO 3 3 3 2 3 0 dl......
NNW.....{Autumn...... 6 6 10 i1 10 8 7 0 NNW.....{Autamn. 4 3 5 4 5 5 4 0
Winter........ 15 14 17 18 14 10 9 11 Winter....... 10 9 1 13 12 8 5 0
Annual....... 9 9 10 1 10 '] 6 3 Annual....... 6 6 7 7 8 6 6 0

* Less than 0.5 per cent.
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TaBLE 13e. —Average percentage frezucncy of free-air winds from different

irections at Lees
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TABLE 13f.—Average percentage frequen% of free-air winds from different
&

directions at Royal

nter, Ind.

Altitude above m, s, 1. (meters).

Altitude above m. s, 1. (meters).

Surface Surface
direction. Season. direction, Season.
85 800 [ 1,000 [ 1,500 | 2,000 | 3,000 4,000 | 5,000 225 500 | 1,000 | 1,500 | 2,000 | 3,000 | 4,000 | 5,000
Spring........ 4 7 5 5 0 0 0 0 3 2 2 3 4 4
Summer...... 2 2 5 4 0 0 0f....... 7 5 6 6 4 0
)2 R Autumn...... 4 4 5 6 3 5 14 ] 1 3 3 2 4 5
Winter........ 4 1 5 3 2 0 0 0 1 0 0 2 3 0
Annual....... 4 4 5 4 1 1 4 0 3 3 3 3 4 2
5 3 0 0 3 (1} 0 1] 6 5 6 4 2 2
0 0 0 0 4 0 (VN R, 4 7 7 4 4 3
4 4 5 3 3 5 0 4 5 4 2 3 2 1
5 5 5 3 2 3 0 ] 2 2 3 1 1 3
4 3 2 2 3 2 0 0 4 4 4 3 2 2
Spring........ 4 1 1 2 3 4 0 0 Spring........ 4 6 2 5 4 2
Summer...... 4 4 3 4 4 0 (110 PR, Summer...... 3 2 1 3 3 2
NE....... Autumn. . 11 11 9 9 10 5 0 0 NE....... Autumn...... 3 3 1 0 0 0
Winter. . 6 1 0 2 0 0 0 0 inter........ 2 2 3 1 1 0
Annual. . (i} 3 3 3 3 2 0 0 Annual....... 2 3 1 2 2 1
Spring. . 5 5 3 2 0 0 0 0 Spring 3 3 .7 5 4 5
Summer 1 5 5 11 1 6 [V R, Summer. . 2 3 4 4 2 2
ENE...... Autumn 13 11 17 19 14 n 0 0 ENE...... Autumn.. 1 2 2 3 1 0
Winter.. 8 10 6 5 4 3 0 0 Winter. ... 5 5 4 1 1 2
Annual 8 7 7 7 6 4 0 1] Annual 3 3 4 3 2 2
Spring.. [} 9 4 0 ] 0 0 0 Spring........ 11 9 5 3 6 4
Summer 24 32 28 22 23 20 40 1....... Summer. . 6 3 2 1 2 0 0
E......... Autumn 20 22 4 12 10 12 0 0 B..o..... Autumn 4 3 5 3 2 0 0
Winter.. 2 4 3 3 2 0 0 0 Winter.. . 4 3 3 1 1 2 0
Annual. 11 14 10 7 7 5 8 0 |Annual....... 6 4 4 2 2 1 2
Spring........ 7 4 4 3 3 0 0 0 Spring........ 4 5 7 2 0 0
SEmn%er. . 7 4 8 11 11 13 0....... Summer. 3 5 2 0 0 0
ESE...... Autumn. . 6 6 5 6 7 0 0 0 ESE...... Autumn. 4 1 0 1 1 0
Winter.... 1 2 5 2 0 0 0 0 Winter. . . 3 30 -1 1 0 0
Annual....... 5 4 3 4 4 2 0 0 Annual....... 4 3 2 1 10 0
Spring.. 5 6 5 5 ] 0 1] 0 Spring........ 6 5 2 4 2 0 ] 0
Summer 4 4 5 7 8 7 0l....... Summer. . 5 2 3 3 1 0 0. ...,
SE....... Autumn 8 8 12 9 7 0 0 0 SE........ Autumn. 6 6 2 1 0 0 [ T
Winter........ 0 1 0 0 0 0 0 0 Winter 5 2 1 1 1 0 0.......
Annual....... 4 5 5 4 3 1 0 0 Annual....... 6 4 2 2 1 1] 0 0
Spring........ 9 6 1 3 3 0 0 0 Spring........ 7 2 2 2 0 [ 0 0
Summer...... 0 2 8 4 4 0 ol...... Summer. 4 & 4 1 2 0 1]
SSE....... Autumn...... [ 4 2 0 3 5 0 [ SSE.......JAutumu. 5 & & 4 2 1 0
Winter........ 4 0 0 2 0 0 0 0 Winter. . 10 8 3 1 1 2 0.
Annual....... 5 3 2 2 2 1 0 0 lAnnuat... 000 6 5 4 2 2 1 0
Spring........ 12 11 14 7 5 0 0 0 Spring........ 10 6 7 5. 3 4 0 0
Summer. ..... 4 4 0 4 4 [1} 0f...... Summer. . 6 6 2 3 1 0 [V T
[ Autumn...... 6 10 2 3 3 0 0 0 Sieann Autumn. 9 7 8 5 2 1
Winter........ i2 12 3 1 0 ¢ Q 0 Winter. . 3 6 8 3 3 3
Amnual....... 10 10 6 4 3 1 0 0 Annual....... 7 7 6 4 3 2
Spring........ 13 15 20 21 16 4 0 0 Spring........ 6 12 6 [ 7 4
Summer-...... 5 8 10 4 4 7 0f...... Summmer. 8 8 8 3 3 2
SSW...... Autumn. ..... 6 4 12 15 7 5 14 0 SSW...... Autumn 12 1 8 9 10 9
Winter........ 6 8 15 15 13 8 \] 0 Winter.. 7 7 6 10 7 5
Annual... ..., 8 10 15 15 11 [ 4 0 lAnnual. . 12 12 14 15 19 20
Spring........ 6 4 9 12 16 20 25 0 Spring... 8 10 16 16 18 13
Suammer...... 8 7 I3 0 0 7 40 |....... Summer. 13 12 12 19 26 20
SW....... Autumn. ..... 2 4 5 6 -13 21 43 0 SW....... Autumn. 1 7] 17 14 21 20
Winter........ 9 4 6 5 10 19 17 0 Winter. 13 10 1 12 14 19
Annual....... 7 5 7 7 11 18 31 0 Annual.. 9 10 7 8 6 5
Spring........ 1 5 4 10 13 28 25 50 Spring. ....... 8 10 1 15 13 13
Summer...... 6 5 8 11 11 13 20 [....... Summer. 17 21 20 19 21 16
WSW.....kAutumn...... 4 0 0 0 3 5 0 0 WSW..... Autumn 8 12 11 0 12 18
winter........ 11 17 7 8 7 5 0 0 Winter. g 15 13 15 15 10
Annual....... 5 8 5 8 8 13 1 25 Annual 10 14 14 16 15 15
Spring........ 2 4 7 8 19 16 13 50 Spring. 13 1 10 11 14 18
ngmger_ 17 17 10 11 8 7 0f....... ngngl'e - 11 8 14 17 11 21
W..eeeowo[JAutumn, 2 4 2 3 7 16 29 100 Weeeeenns Autumn. 11 11 14 17 19 23
Winter.. 9 9 13 15 18 19 33 0 Winter... . 23 18 21 22 23 2Z
[Annual. . 7 8 g 10 14 16 19 50 Annual....... 14 12 15 17 17 22
12 9 8 8 8 18 13 ] Spring........ 3 6 7 6 4 17
4 2 5 7 8 7 0i...... Sommer. - 3 5 8 8 9 13
WNW.... 2 2 5 3 7 5 0 0 WNW....lAutumn. 10 10 10 gl 8 12
10 8 12 18 20 24 33 0 Winter........ 8 1 14 19 20 23
Annual.’ 8 ) g8 1 2] 18] n 0 Annual....... 7 §] 1) 1w0] 1 16
Spring. 6 9 12 12 8 8 12 0 SPIIDg...o...e 4 4 6 9 13 9
Shmmer 4 4 o 0 0 7 0f....... Smmer.. 11 4 4 5 ¢ ¢ 8
Nw....... Autumn 0 0 0 6 0 0 0 0 NW....... Autumn. ..... 5 5 8 8 12 6 6.
Winter. 9 10 12 13 13 19 17 100 winter........ 2 5 6 9 8 3 0
Annual.. 5 6 8 10 7 10 8 25 |Annual....... 4 5 7 8 10 7 15 0
Spring. .. 3 2 3 2 3 4 12 0 Spring........ 4 4 4 4 4 5 0
Shmaner. 0 0 0 0 0 0 0l...... Summer. ..... 4 4 2 3 j;) 7 0
NNW..... Autumn. 6 6 5 0 3 5 0 0  NNW..... Autumnn. ..... \ 2 3 4 8 4 6
Winter... . 4 8 6 5 9 0 0 0 Winter. ....... 3 3 3 1 1 1 0
Annual_...... 3 4 3 2 5 2 4 0 (Annual....... 3 3 3 4 4 4 2

1 Less than 0.5 per cent.
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TABLE 14a.—Average percentage frequency of clockwise (cw.) and counter-  TABLE 14b.—Average percentage frequency of clockwise (cw.) and coun-
ge p gs

clockwise szcw \) turning of winds from surface direction at Broken terclockwise (ccw.) turning of winds from surface direction at Drexel,
Arrow, Okla. Nebr.
Altitude above m. 8. 1. (meters). Altitude above m., 8. 1. (meoters).
Surface Surface ]
(‘!;irec- Season. 500 1,000 2,000 3,000 4,000 5,000 (%irec- Season. 500 1,000 2,000 3,000 4,000 5,000
ion. : ion. N
CW. |CCW, | CW. |CCW. | CW. [CCW.| CW. [CCW, | CW. |CCW, | CW. [CCW, CW. [cCW. | CW. [cCW. | CW. |CCW. | CW. | CCW.] CW. |CCW. | CW. [CCW.
Spring....[ 27 01 38 0| 40 Spring....| 2 0f 15| 22| 19| 49 91 74 0] 80 |.cecefvnn.-
Summer..}. 0 01 50 0 0 Sumer. . 0 3 71 24| 12| 54 0| 76 0100 0| 100
N....... Autumn..| 25 8| 50 9 10 N.......fAutumn..| 0 0| 19 24| 11| 54 4! 83 9| 9 0| 100
Winter....| 14 0! 3] 227 11 Winter....] 2 5| 17 30| 11| 72 41 87 0100 {....-e.--
Annual...| 20 3| 4] 12| 15 Annual. .. 1 2| 15¢ 25| 14| &8 5; 80 4 93 0 100
Spring....] 8 17| 18| 45| 44 Spring....| © 0! 23} 26} 191 571 10| 70 0| 100 0 100
Summer..{ 50 17| 80 0 0 . ||Summer. . 0| 12| 12| 47| 18! 82| 14| 86 0100 |eeuafunn-n-
NNE...[JAutumn..| 35 0 56 0] 38 NNE....jAutumn ..} 11 4| 41} 15| 43| 50 100 01100 0] 100
Winter....] 23 8 15 | 40 Winter....| 10 0| 45| 30| 65| 24
Annual.. .| 27 81 471 16| 38 Annusl... b 3| 31| 27 37| 51
Spring. . 25 0 Spring....] 6 3| 83| 27| 30| 25
Summer..| 18| 18 Summer..| 3 0| 24| 21| 44| 56
NE.....jAutumn..| 18 0 NE..... Autumn..] 0 0! 21§ 16| 40| 53
Winter....| 20} 20 Winter. 10} 10| 44| 11| 75| 25
Annual.. .| 20 9 Annual. .. 4 2| 20| 21| 40| 42
Spring....; 33 0 Spring....}] 4 0 56, 13 69, 23
Summer..| 0 0 Summer. .| 13 0] 26| 20 33| 42
ENE....lAutumn..| 0 0 ENE....fAutumn..| 0 0| 29 0| 251 50
Winter.._ .|.....]..... Winter....| 12 0| 86 0| 100 0
Annual.. .| 17 0 Annusl...] 8 0| 531 10} 63| 24
Spring....| .75 0 Spring....| 12 0| 501 19| 55| 27
Summer..; 33| 33 Summer. .| 21 0| 47| 16} 781 11
E....... Autumn ..} 100 0 E....... Autumn..[ 25 0 50 8] 781 11
Winter....|.....[..... Winter....| 33| 11§ 67 0] 8 0
Annual...| 62| 12 Annual...| 21 21 62| 12| 11| 14
Spring....| 67 0] 67 0 Spring....| 15 5| 45 5] 85 8| 100 0100 [V 2 [P PN
Sumimner. .| 100 0 {100 0 Summer..] 4 01 57 0 {100 0100 [ DO PRI Mol PN
ESE....[JAutumn.. 0 0 | 100 0 ESE....{Autumn..| 10| 0! 100 0] 100 04100 0| 100 0| 100 0
Winter....[ 50 0 {100 0 Winter....| 25 0 {100 01100 0| 100 0| 100 [ 15 PR R,
(Annual...| 62 0| 88 0 Annugal...| 12 2| 66 2| 9 3| 100 0| 100 0 | 100 0
Spring....] 36| 21| 77| 8| 8| 11| 67 33 [.....|.....J..... e Spring....] 13| 21 52| 9 87| 8} 93| 4| 89
Summer. .| 75 0] 100 0} 100 0| 100 0 | 100 [ PP Summer..[ 15 0] 58 01 79 8] 02 0| 100
SE...... Autumn..| 60 0| 100 0| 100 0| 100 01100 0 | 100 0 SE...... Autumn. | 43 0] 79 0} 8 0| 89 0} 100
Winter....| 67| 0{100{ 0]100] 0{.... PO P USRI R Winter....| 35| 0| 95| 0j100( o0]100( O] 100
tAnnual...| 54| ¢ 91| 3| 96| 4§ 89| 111100} 0100 0 Annual...| 21| 1| 64} 4| 88) 5] 94 2| 94
Spring....{ 53| 0| 84| 0] 92| 8]100] 0{100| O{....f.cen Spring....[ 7} 0} 49} 7| 77| 10( 98| 4]100
Summer..] 9| 5| 57| 5] 8 O] 8| 0{10]| 0....|..... Summer..| 161 0 59| 41 77; 2} 8| 0| 8
SSE..... Auturon..| 37| 0| 76| 3| 95| 0}100] O[100| O|100 0 SSE.....JAutumn..} 17| 0, 73} 0| 87| 5100} 0] 100
Winter....l 86 0| 100 0| 100 0| 100 o .. Winter....| 24 0| 86 0| 100 0 | 100 0| 100
Annual...| 41] 1| 77| 2| 9] 2| 96| © Annual_..| 16| O} 66| 3| 84| 5} 96 1) 04
Spring....| 24| 2| 65| 2] 941 o100} © Spring....| 6| 0| 494 0| 8| 0} 9| 0| 80| 0i.....f.....
shmmer.[| 36| sl o] 3| 72| 4 B 0 Summer..| 7| 2| 48] 2| 79| 5| 92| 4| 781 11 |....|.....
Seernnns HAutumn..; 19 31 39 31 72 31 70 5 S F Autumn.. 6 12| 56 4| 81 3] 8 4] 84 5| 100 0
Winter....{ 81| 7| 79| 0| 92| 0{100| © Winter....| 12| 0| 8| 0} 96| 4] 96| 0}100] O]..... ceaen
lAnnual...! 26 4| 57 21 81 2| 82 9 tAnnual...| 7 1| 67 2| 8 31 90 3 86 5| 100 0
Spring....| 16 15 46 15| 83 0} 86 Spring....| 0] 0 46| 14/ 63 0 82 0| 88 0100 -0
Summer..| 22| 0] 42| 0] 57 51 62 Summer..{ 6 1| 43| 11| 50| 14} 55| 14| 46| 19| 50 50
SSW....JAutumn..| 28 01 45 0 71 61 43 SSW....JAutumn..| & 0| 47 2] 8 0] 88 0 94 01100 0
! Winter....{ 33 0 58 0| 80 04y 67 Winter....| 30 2| 9 0y o7 01 100 0 100 0 100 0
. Annual...] 24 2| 46 3] 69 4| 63 Annual...| 9 1] b4 61 72 51 77 51 74 8! 88 12
Spring....} 10| 10] 30| 20§ 75 0 | 100 Spring....| 14 o} 36 7y 67 ol 78 0(100| O V]
Summer. . 8 81 26| 17| 01 38 0 . Summer. . 3 3| 28 9| 47| 20| 55| 231 &7 .
SW.....fAutumn. .| 44 0 89 op 7 o 8 SW..... Autumn..[ 9 0 53 6l 76 71 88 8! 80 .
Winter....| 56 6] 8 6 | 100 0] 100 Winter....| 22 0} 80 0| 97 0} 9 0| 100 0
Annusl...| 32| 6[ 88| 10| 60| 10| 76 Annual...| 12| 1| 50 5} 72| 71 8| 7| 8 0
Spring.. 0 0 0] 50| 500 50 | c.fneiidiennnfonnan]onnan ceeen Spring....| 20 0| 656 0] 90 0} 87 01100 [+ I P [
Summer. .| 50 0 0 Summer..| 9 0 45 0] 60| 30 38{ 88| 60| B0 [vacecfennnn
WSW...jAutumn..| 0 0 WSW...qAutumn..} 15| 0|88 0 7L o] 82 0| 89| 111100 0
Winter....| 25| 0 Winter....| 36| 0| 70| 4 92| 4| o1 o] 75| 0] 100 0
Annual. ..} 20 1] Annual... 25 0| 62 1} 82 71 80 61 84 8| 100 0
Spring....| 0} 25 Spring....| 13| 0| 40| 20| 62| 15] 50| 12| 60| 20| 100 0
Summer. . 0 0 Summer..[ 0 0| 57 0l 8| 171 80| 201 671 331|100 0
W....... Autumn..| 0 0 W.......JAutumn. .| 10 0, 60 0, 50| 12, 50{ 25, 50 0 ..u.. wes
Winter.... [ 0 Winter....! 17 01 79 3| 86 88 01 72 Tleeeenlieane
Annual... 0 7 Annual...| 13 0 64 71 ) 11 76 71 67| 12100 0
Spring....| 25| 25 Spring..... 0| 6| 19| 12| 27| 45| 20 57| 40| 40| O} 100
Summer..; 50 1] Summer..| 13 70 431( 29 501 29| 45| 45| 75 0| 100 0
WNW..JAutumn..| 50 1] WNW. 17 0] 56 0| 591 18% 25| 42| 29| 43 0 100
Winter....1 50 [ 0 1| o0 54| 7| 54| 156! 35| 17| 12| 62 100
Annual...! 42 8 10 3| 45| 11 50| 24| 34| 34! 33| 42 33 67
Spring....1 0. 0 Spring....| 5] 3| 1 31 0 87 4] 6L] 0] 75 |ceeic|eeen-
Summer. .|.....|..... Summer..| 0 0| 17| 17| 14| 32 5| 47| 12| 62 0 0
NW..... Autumn..| 17 0 NW..... Autumn. . 7 0| 25 2| 24| 24| 23| 40} 13| 67 0 50
Winter....| 10| 20 Winter....] 6 0] 30 4 241 211 17| 481 25| 75 |ceu.ifennns
Annual...| 10| 10 Annual...! & 1] 22 5 17{.27 14| 48| 13| 68 0 33
Spring....| 0] 22 Spring....] 0! 0| 10| 22| 10| 49| O] 64| 0| 8! 0] 100
Summer..| 25 0 Summer..| 4 0| 11} 25| 12| 40 5| 60y 101 70 0| 100
NNW...fAutumn..| 14 0 NNW...lAutomn..| 3 0! 12| 27| 14| 46 6| 69| 12| 76 0] 100
Winter....[ 0] 12 Winter....| 1 1] 13| 14 55 3] 8 0] 100 0] 100
Annual. .. 71 11 Annual... 2 1] 12) 21| 11| 49 4| 70 6| 83 04 100
Spring....| 25 8 Spring....| 7 11 36| 13| 52| 22| 58| 26| 61| 20| 60 40
Summer. .} 27 5 Summer. . 7 2| 38 12} 62| 23( 50| 30| 50 34| 50 33
Means...[{Autumn..| 27 2 Means...{Autumn..! 9 0| 4 8| 671 19 &7 27 b6 351 47 47
Winter....| 33 5 || winter....| 15 1] 56 63| 20| 62| 25| 65| 28] 70 30
Annual...; 28 5 Annual...| @ 1| 44| 10 66| 20| b7) 27| 67 32| &b 39
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TaBLE 14d.—Average percenlage Jrequency of clockwise (cw.) and coun-
terclockwise (ccw.) turning of winds from surface direction at Groesbeck,

N. Dak. Tex.
Altitude above m. s. 1. {meters). Altitude above m, s. 1. (meters).
Surface Surface
dtirec- Season. 500 1,000 2,000 3,000 4,000 §,000 (%i_rec- Season. 500 1,000 2,000 3,000 4,000 5,000
ion. ion.
CW, [cew, | CW. |CCW.| CW. |CCW. | CW. [cew. | cw. |cew. | ew. |cew. CW. [cCW. | CW. [cCW.| CW. |COW. | CW. [CCW.| CW. |CCW, | CW. |CCW.
Spring....[ 3| 0| 43 4| 40 30} 33 58| 33| 67 | 100 0 Spring....[ 10| 20| 11| 44
Summer..| 4 0| 41| 15| 20 53} 20! 8o 0 75 0| 100 Summer. .| 50 ol 33 0
Noooeenn Autumn.. 16, 0 67 10 27| 40| 17| @7 0 (120 PR IO N.ooo.... Autumn..| 33 71 481 10
Winter....| 17'| 0} 58} 17| 47| 40| 01200 0/ &0 [..... .. Winter....| 81| 11{ .87 | 19
Annual...] 9 0] 52 11| 36| 40 21) 74| 10| 60| 50 50 tAnnual...] 31) 10/ 37| 18
Spring....] 0 0] 48 5| 60| 30 Spring_...| 20| 20| 36| 29
Summer..| 6 6| 331 17| 17¢ 50 Summer..| 50 0| 50
NNE....JAutumn..] § 51 5| 10| 60 20 NNE....{Autumn..| 30 9| 4| 11
Winter....| © 6 56| 25( 14| 86 Winter....| 47 21 41 29
Annual...| 4 4| 481 13 ] 38| 44 Annual...} 86| 17| 41| 22
Spring....}] © 0] 38| 12| 40| 20 Spring....1 17| 17| 40| 20
Summer. .| 15 0l 3 8] 50 17 Summer..| 33 67
NE..... Autumn..| 13 0| 53 71 60 30 NE..... Autumn..| 38 0| N1 0
Winter....} 0 0} 83 0] 75 0 Winter....; 56| 11| 67! 17
Annual...| 9 0| 48 71 56| 20 (Annual...| 38 8! 62| 10
Spring....[ 8 0| 67 0| 78 11 Spring.. ..
Summer..| 8 0! 67 0: 75 0 Summer . .
ENE....qAutumn.. 29 ol 71 0 100 0 ENE....JAutumn..
Winter....} 0 0| 75 0! 100 0 ‘Winter....
Annual...| 11 0! 69 0 8 5 Annual....
Spring. ... 0 0| 56| 11| 8] 17 Spring....| 8 | 14| 83| 17| 100 0
Summer..| 0 0| 60{ 20| 67 0 Summer.. 75 0100 100 (]
E.o..... Autumn..| 50 0| 671 17| 8| 17 E.......Autumn..| 62 0| 75| 12| 100 0
Winter....[ 50 0 7 Q| 100 0 Winter....] 75 0 100 0l.... cenen
Annual...} 19 0] 62| 124 831 11 Annual...| 74 4| 81 10 100 0
Spring....| 0 0| 8 0| 8 0] 100 (L PRSI RN PO Spring....| 67 0| 82 0l 86 0|
ngn%er. J10] 0] 60) 10) 67 11| 67! 0 |-ececlienifiieailionns Summer..| 45| 9| 70 10 67| 0
ESE....{Autumn..| 22 ol 78 0| 86 0 {100 01100 0100 0 EBE....[{Autumn..; 40 O 57| 14| 75{ 25
Winter....| 20 0| 100 01100 0| 100 0 0 0 Winter....| 22 0! 100 0| 100 0
Annual...| 12 0| 78 3| 81 4 91 4] (] 0 Annual...[ 45 277 6 8 5
Spring....| 0f 0 40/ 10/ 70 0} 80 0 Spring....| 58! 8| 82| 0| 8! o
Summer..{ 0 0| 39 6| 79 71 8 0 Summer..| 18| 45| 57| 43| 50| 25
SE...... Autumn. .| 17 0! 8 0} 100 0] 100 0 SE...... Autumn..] 68 0] 83 0] 89 0
Winter....| 20 01100 0| 100 0| 100 0 Winter....| 100 01100 0| 100 0
Apnual...] 6] 0] 57| 5! 8] 3] 9| o0 Annual...| 61] 11| 81 6| 87{ 3
Spring....} 0 0| 36 0 62 81 B6| 14 Spring....| 58 0| 8 0} 100 0
Summer..| 0 0| 50 4| 92 8| 94 6 0 Summer..[ 29 0 88 12| 60| 20
SSE..... Autumn..| 7} 13} 73 0| 100 0| 100 0 0 SS8E..... Autumn..} 62 0} 86 0] 904 0
Winter.... Q G { 100 0 { 100 0 { 100 0f..... [ A heees Winter....| 100 0| 100 0| 100 0
Aunual...p 2 3| 58 2 87 6] 94 6 | 100 100 0 Annual...! 55 04 73 3| 88 5
Spring....| 2 0} 35 81 601 16 60| 20| 67| 33100 0 Spring....| 27 21 54 2| 14 3
Summer..| .2 2] 38 71 75) 17| 73] 231 78] 11100 0 Summer..] 23 5] 53] 13 58 25
[ T, Autumn..] 13 0] 68 71 89 0 | 100 01100 0| 100 0 [ T Autumn 40 7| 61 41 60 4
Winter....} 18 0 67 0] 88 0| 91 0 83 O ...l Winter....| 48 0| 87 0| 89 0
Annual...[ 7 1] 46 6 7L 0|, 76| 14| 82| 11{ 100 0 Annual...] 33 3 62 41 71 6
spring....| 5| 0| 56| 6| 87| o) 91] o0}100]| o100} o Spring....| 15| 7| 40} 16| 63| 16
Summer..| § 014 38 6! 70 0] 8 0 | 100 [ 1 ceees Sumimer. .| 13 7| 83| 17] 40 25
SSW....{Autumn..| 11 0} 63 0 8 61 92 0| 88 [VIR T S SSW....sAutumn..| 14 0| 48 0] 52 b
Winter....| 17 0| 83 0| 93 0 | 100 0] 100 0 | 100 [} Winter....| 32| 12| 44 9 67 [
unusal...| 9 0| 59 3| 8 3| 02 0| 951 0]100 0 Annual. 18 7| 38| 10 5| 11
Spring....| 0 0’| 33 0] 50 0| 100 0 Spring. ...
Summer. .| 12 0 38 0| 100 0| 100 0 Summer. .
SW..... Autumn..| 0 0 621( 12| 8 01 60 0 SW..... Autumn. .
Winter....[ 271 0| 73| 9|100] 0{100( 0 Winter....
Annual...| 12 07 85 61 86 0| & 0 Annusl...
Spring....0 0] 0| 60| O 75 0[100| © Spring. ...
Summer..| 33| 33| 83| 33§ 67| 33| 67| 33 Summer
WSW...fAutumn..[ 0 0| 75 81 751 25| 100 0 WSW...{Autumn
Winter....[ 14 0 8 0 | 100 0100 0 Winter..
Annual...|] 7 4| 70 7, 81 15] 95 5 Annual...
Spring....| 0 0} 50 71 68 17| 60 30 Spring. ...
Summer..| 0 0| 60 0] 50| 10| 144 57 Summer. .
Weeeenon Autumn..| 4 [ 0| 73 51 671 27 W....... Autumn..
Winter....| 14 0] 79 0| 92 0of 81| 10 Winter....
Aunnual...| 5 0 63 14} 70 71 60} 29 Annual...
Spring....| 0 0| 33 0] 17| 50 0 {100 Spring....
ngmer. . 0 70 21 o 36 21} 33 33 0 Summer. .
WNW. dAutumn..! 8 0 62 8| 65 41 53| 161 44| 33 0] 100 WNW..gAutumn. .
Winter....| 0| 0| 60| 0] 64) 14| 431 141 33] 33/ .. | .. . Winter....
Annual...[ 3 2| 40 31 53| 16| 30 32| 35} 46 33 67 Annual...
Spring....| 0 0 28 11| 17¢ 17 71 40 01100 0| 100 Spring....
ngn%er. Lo 0 28] 11| 31 3t S| 581 14| 29 0] 100 ngxger. .
NWwW..... Autumn..[ 0 3] 45]) 10 35 31| 28) 617} 28} 28| .. . e NW.....sAutumn..
Winter....| 2 0l 33 9 31| 34 4| 42 12| 50 33 67 Winter....
Annuel...| 1| 1] 34/ 10| 20| 20| 12} 40| 15| 41| 20| 80 Annual.
Spring....| 0 0 43 91 53| 18| 33| 33| 75| 25| 50 50 Spring....
Summer..; 0 0] 19| 12 8] 58 0] 5 01 50 0| 100 Summer. .
NNW...|{Autumn..| 0 0| 441 11| 36 71 2| 50 33| 3 i.....0..... NNW...lAutumn..
Winter.... 3 0] 26 11 28| 34 15 ] b4 0 0 100 Winter....
Annual...| 1 0| 33| 11| 32 20 19| 48 25 56| 25 75 Annual...
Spring.... 1 0} 44 6| 53 16 54 28| 54 43 &7 43 Spring....
Sumuner. . 4 1 38 8| 58 ([ 21)] 52| 31/ bO| 27| 67 33 Summer. .
Means...{ Autumn. .| 10 1] 62 6 68| 12] 67| 22) 68| 18] 75 12 Means...[d Autumn. .
Winter....| 10 0| 88 71 62| 21 50| 28| 62| 28] 67 33 Winter....
Wnnual...| 6| 1| 51| 7 61| 17| 86| 27| 67| 27| 67| 30 Annual...
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TaBLE 14e.—Average percentage frequency of clockwise (cw.) and counter-  TABLE 14f.—Average percentage frequency of clockwise (cw.) and counter-

clockwise (ccw.) turning of winds from surface direction at Lees- clockwise (ccw.) turning of winds from surface direction at Royal Center,
burg, Ga. Ind.
Altitude above m. 8. 1. (meters). Altitude above m. 8. 1. (meters).
Surface Surface
cgrec- Season. 500 1,000 2,000 3,000 4,000 5,000 direc- Season, 500 1,000 2,000 3,000 4,000 5,000
on. tion.
CW. |CCW. | CW. |[CCW. | CW. |CCW, | CW. |CCW.| CW. [CCW. | CW. [CCW. CW. {CCW. | CW. [cCW. | CW. [CCW. | CW, {CCW. | CW. |cCW. | CW. |cew,
Spring....|] 0} 25 0 [1J8 P (RPN R PRI AU U P Spring....| 0] 25| 25
Summer..; 0 0 0 {12 VR RSN DI PURNUI DD SO S RN Summer..| 33 0| 56
N.......JAutumn..] 0 0 0 0 0 0 {20 PSP . N.o.oeees utumn. . 0 0
Winter....; 33| 331 33 0 0100 0| 100 0] 100 0 100 Winter. 0| 100
Annual...] 10{ 20| 12 0| 75 0f 7 0] 50 0} 100 Annusal. 6| 41
0] 40 01100 [coeeidemendonnidfoniedenced]onenoneni]ennns Spring....] 14 0 14
N PR PN S . Summer..| 0 0 0
NNE.... 0 0 0 0. NNE.... -1 181 18| 22
Winter....| 50 0] 33 0| 50 -0 0 0
tAnnual...| 18 18| 17] 33| 80| 0} O] Of.......... el -1 11 71 12
Spring....] 25! 50| 33| 33 0 Spring....| 0 0| 25
Summer..| 0 0 0 0 0 Summer..; 25| 25| 50
NE..... Autumn..| 20 0| 40 0l 33 NE..... Autumn..{ 40 07 50
Winter....| 80| 20| 8| 20 0 Winter....[ 0 0 0
Annual...| 38| 19| 50 14} 17 Annual...] 18 6| 33
Spring....| 20 0| 50 0| 50 Spring....| 0} 25 0
Summer..{ 67 01 67 0 40 Summer..| 33 0| 33
ENE....JAutumn..} 83| 17| 33| 17} 0 ENE....fAutumn..| o] 0| O
Winter....| 50 0} 5 0| 33 Winter....| 12 0| 29
lAnnual...; 43 4] 50 5 33 Annual...| 12 6! 20
Spring....| 0 0| 67 0| 100 Spring....| 14 7] 50
Summer..| 0 8] 1 Q| 28 Summer..] 44| 11| 33
E.......fAutumn..] 0] 10| 30| 20| 28 E.......{Autumn. .| 14 | 14 0
Winter....| 50 0] 100 0..... Winter....| 33 0| 50
Annual...| 3 6 30| 9 38 lAnnual...] 25| 8| 39
Spring....| 29| 14| 67 Ol.....[-.... JRPRVO PP NP IO MU N, Spring....! 0 0| 25
Summer..; 25 0 ' . Summer..| 20 0100 0
ESE....JAutumn..; 0 0 ESE....JAutumn..| 88| 12 86 0
Winter....| 0 Winter....! 20 0 40 0
Annual...| 20 lAnnual..; 39 4| 63 3
Spring....| 40 Spring....| 29 0| 50 0
Summer..| 50 Summer. .{ 50 0 8 0
SE...... Autumn..l 0 SE...... Autumn..| 33 8| 70 0
Winter....|..... Winter....| 89 0| 89 0
{Annual...; 27 0} 7t ol 1 0 | 100 0| 100 0| 100 0 Annual...| 50 3| 73 0
Spring....; 25 Spring....! 78 0| 89 0 0
ngnget. ofeenas 25 % Summer..| 33 0] 25 0 0
8SE..... Autumn..| 33 0 0 0 SSE..... Autumn..{ 40 0} 70 0 0
Winter....| 100 0} 100 0 0 ] Winter....| 62 0| 94 1] 0
Annual...| 43| 14| 70| 20 100 0| 100 0| 100 (110 [N N lAnnual...| 56 o] 79 0 0
Spring... 0 Spring....| 83| 0 8| 0 0 0
ngxger_ . 2(7) g (5% 58 0 Summer. .| 44 0 75 0 67 171100 | -0
Sevnrnnen Autumn..[ 0f 010 0 [ Autumn..| 50 0| 81| o0 92| 0]100]| ©
Winter....| 30} 10| 78 0 Winter....| 60 0| 60 0| 100 0 {100 0
tAnnual...] 23 41 72 4 {Annual...| 59 o 78 o] 88 3] 95 0
Spring....| 17 Spring....| 62 0 | 100 0| 100 01 8 14
sﬁmﬁer, d o S 38 l(l) Summer. .| 25 0| 64 0| 100 0| 88 0
58W....dAutumn..| 0] 33| 0] o SSW....dAutumn..| 30| 4 68] Of 89} o 87| 0
Winter....| 40| o] 75| 0 Winter....| 33 0| 75| 0 80§ 0{100] O
Annual...| 17 9| 38 6 . Annual...{ 38 21 74 0] 91 0| 88 3
671 17| 50 0 Spring....| 40} 10| 50 0| 57 0] 75 0
of 40! ol 671l Summer..| 32 0/ 53) 5! 62| 0| 50| O
SW.....§ 0 0 0 0 SW..... .. 25 0| 52 4| 62 0| 8 7
7 0] 67 0 .| 48 [ 0] 88 0/ 8] O
|Annual...| 47| 161 44| 12 Annual...| 35 1| 57 31| 68 0] 72 3
Spring.... 0] 100 0100 Spring._..| 10| 10 30| 10| 50 25| 60
] Summer. . 0] 33 0 50 Summer. ., 4 41 35 9} 331 24| 40
WSW.. [{Autumn..| 50 0! 50 0 WSW...jAutumn..| 12 0| 56 o 8 0| 70
Winter....| 22| 0] §7 0| 71 0 Winter....i 20 0} 53 7 571 14| 4
Annual...| 20| 13| 42] 17| 5 0 Annual...! 11 3| 44 6| 53| 16| 51
Spring....| 0| 0| 50| 0! ol o Spring....| 12| 6| 20] 7| 25) 17| 38
Summer..| 0| 11| 17| 33| 20| 40/ 25 Summer..| 20 7] 20| 21} 331 25| 12
W.......dAutumn..| 0 0 0 (] 0 0 0 Weaeenno Autumn._ .| 14 51 35 5(,31| 25, 43
Winter....; 14| 14| 50| 25 67| 33| 100 Winter....| 37 3 50 0] 61 7 44
Annual...| 5] 11 31] 23! 3! 30| 5 Annual. ..| 24 4| 38 6| 437 15; 36
Spring..... 9] 27 18] 37| 4) 71| Spring....] 0f 0; 25§ 0| 67| O/ 50
Summer. .| 50 0| 50 0100 0l..... Summer..| 20 0| 2 0| 251 50 33
WNW..rAutumn... 0] 100 0 0 0 0 0 WNW..JAutumn. .| 10 51 40| 10| 53| 29| 25
Winter....| 38 0! 5 0 50| 12| 40 Winter....| 71 20| 14{ 36| 11| 44 0
{Annual...; 231 18] 32| 18| 35| 35| 27 Annual. .. 9| 12] 28 16 39| 33| 22
Spring..... 0 17| 20{ 20| 33| 67} 50 Spring....| o 20| 40| 20| 25| 25| 0O
Summer..|] 0| 5 0} 100 0} 100 0 Summer..{ 17 0| 20| 20) 40| 40| 33
NW..... Autumn. .|.....[....|.......... OO PO A Nw..... Autumn..| 20| 0] 30| 10| 22/ 33
Winter....| 14 0| 14 281 14| &7 1] ‘Winter.... 0 0} 33| 33 0] 50 0
Annual...| 7| 13| 15] 31| 18| 64| 14 {Annual...] 12 4| 80| 17] 25| 35| 11
Spring....| 0| 67| 33| 67 0| 100 0 Spring....] O 0 0 60] 25| 50 0
Summer. ... 0. o] Summer. .{ 17 0| 33| 50| 20| 60 0
NNW... 33 NNW...fAutumn..} 33 0| 33 0} 100 0 | 100
0 Winter....] 20 0] 20| 20 0] 67
Annual...] 0| 22| 22| 33| 12} 75| 14 Annual...[ 16 0| 21| 37| 29| 60| 10
Spring....] 19| 18] 43| 19| 57 30| 08 Spring....| 27 6| 461 12 51} 231! 52
Summer..| 13| 13| 28| 18] 35| 12| 33 Summer..| 25 3| 43 11 481 22
Means...{ Autumn..} 10 8 36 71 87| 17| 42 Means.. . [JAntumn..| 28 4| 5 5] 62| 13| 68
Winter....| 39 5| .55 8| 881 22 65 Winter....| 36 3| 85 94 65¢ 14| o7
Annual...| 22 j 11} 42) 13| 49| 21| 5 Annual...| 29 4| 49 9] 571 17| 56




AN AEROLOGICAL SURVEY OF THE UNITED STATES.

TaBLE 15a.—Average percentage frequency of clockwise (cw.) and counter-
elockwise (cew.) turning of winds from surface direction at three northern
stations—Drexel, Ellendale, and Royal Cendter.
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TABLE 15b.—Awerage percentage frequency of clockwise (cw.) and counter-
clockwise (ccw.) turning of winds _/zom surface direction at three southern

stations—Broken Arrow, Groesbeck, and Leesburg.

Summer.

Altitude above m, s. 1. (meters).

Surface direction. 500 1,000 2,000 3,000 4,000
cw. | cow. | ew. | cew. | cw. | cew.| cw. | cew. | cw. | cow
12 1 35 13 23 50 23 69
2 6 12 28 12 51 18 59
14 8 35 18 42 35 63 21
18 0 42 7 69 14 12 88
22 4 47 23 48 26 87 0
11 0 72 3 89 4 67 0
22 0 59 2 86 5 92 0
16 0 45 3 90 3 94 2
18 1 54 3 74 13 88 9
S8W.eiiiieiaanannan 12 20 48 8 73 5 76 5
W eiieniieaannan 16 1 40 5 70 7 68 8
WEW.riiiiianaannn 15 12 38 14 53 29 48 35
.................... 7 2 43 7 556 17 35 38
WNW. ... 11 5 28 10 377 33 37 37
NW..oiiiiiiinanaan 6 0 22 16 28 34 15 57
NNW. iiemirnaannnn 7 0 21 29 13 53 2 55
Means.......... 12 2 40 10 53 22 49 29
Winter,

40 2 58 16 19 37 2 o4
5 2 34 29 26 70 25 7%

3 3 42 15 50 42 0 67 |.
8 [} 63 & 83 [ 5 0
30 4 64 11 78 17 78 17
22 0 80 13 100 0] 100 0
48 0 95 0] 100 0| 100 0
29 0 93 0] 100 0 100 0
30 0 72 0 95 1 96 0
27 1 83 0 90 0| 100 0
32 0 76 3 95 0 92 0
23 0 70 4 83 6 78 11
23 1 69 1 80 5 71 5
6 10 43 14 43 24 26 24
3 0| 32 15 18 35 7 47
81 .20 20 15 12 52 6 45
20 1 56 8 63 18 56 23

Annual.

11 3 36 18 26 48 25 68
7 5 30 22 27 53 20 66
10 3 37 16 41 36 29 55
10 2 47 L] 63 16 65 21
22 3 51 14 61 19 71 16
21 2 69 9 88 7 92| 5
26 1 65 [} 88 3 95 1
25 1 68 2 88 4 95 2
24 1 80 3 81 8 87 [
19 1 62 3 82 3 86 3
20 1 54 5 75 2 80 3
14 2 59 5 72 13 75 11
14 1 55 9 83 11 57 17
7 6 41 10 47 24 32 37
6 2 29 11 24 30 12 51
6 20 22 23 24 43 11 53
15 2 48 9 58 18 56 25

1 Average surface altitude, 350 m.above m.s. I

2 Less than 0.5 per cent.

Altitude above m. s. 1. (meters),

BSurface direction. 500 1,000 2,000 3,000 4,000
CW. | CCw CW. | cCew CW. | cew, | Cw. | CCW, | CW. | CCW,
17 6f 28 0 0
50 8] 65 ol 50
17 61 28 7 4
34 0| 34 0] 40
36 14 48] 1] 43
571 11| 68 3f 72
48 15 86 14 83
19 2| 48 8f 70
20 3] 557 22| 65
12 20 25 6 32
91 231 18} 39| 10
20 18({ 38 28] 40
0 6 8| 16| 10
33 0! 83 0] 100
0| 50 0| 100 0
22 o] 22 .o 0
21 10f 40| 14| 45| 17| 491 19| 40 27

Winter
26 15 36 14
401 101 40 15
52| 17| 66| 21
25| 50| 251 50
62 o 100 0
24 0] 100 0 0 0
84 0 100 0 0 0
95 0 100 0 0 0
36 6 81 (] [(] 0
35 41 59 3 0 0
52 [ 70 9 4 0
320 17| 581 28 25 0
14 5 47 8 18 17
38 4| 64 5 14 23
8} 12] 227 27 44 54
11 6 12 20 7 61 13 87 50 50
37 7| 68| 10f( b59f 22| 63| 23| 71 2
Annual.
20 11| 31| 10 10 61 20 74 6 78
27| 14| 3547 24| 39) 25 24| 37| 62 31
327 127 48 121 22| 36| 39| 44| 25 50
35 7| 50| 12| 611 18| 16} 58! 100 0
46 71 58| 10| 63 4] 60 0 fereronlonanns
49 5 178 2| 80 8| 8 31 100 0
47 71 81 3] 85 2] o4 4] 100 0
46 5 13 8| 93 21 95 1{ 93 0
27 41 64 3] 8 3| 89 1| 100 0
20 6 41 6 61 5 71 10 70 12
34| 14| 481 17} 62| 14| 8 gl 82 7
21 12| 44! 28f 53, 21| 72 6! 25 25
17 6 38 12 44 21 50 25 50 50
3] 13| B5) 15| 53 23| 427 25] 12 88
8 12 25 30 28 30 19 51 44 56
9) 15] 18| =21 10 61 1| 66 11 89
28 81 49| 11| 56| 19| 62[ 20| 64 20

* Average surface altitude, 150 m. above m. s. 1.
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TABLE 15c.—Average percentage frequency of clockwise (cw.) and coun-
terclockwise (ccw.) turning of winds from surface direction at all six

stations.

Summer.

SUPPLEMENT NO. 20.

Winter—Continued.

TaBLE 15c.—Average percentage jrequency of clockwise (cw.) and coun-
terclockwise (ccw.) turnin,

; g of winds from surface direction at all siz
stations—Continued. :

Altitude above m., s. 1. (meters).

Altitude above m. s. 1. (meters).

Surface direction 500 1,000 2,000 3,000 4,000 Surface direction. 500 1,000 2,000 3,000 4,000
CW. [ CCW. ] CW..| CCW. | CW. | CCW, | CW., | CCW. | CW. | CCW. cw, | ccw CW. | CCW, | CW, | CCW.|{ CW. | CCW.| CW. | cCw,
.14 20 31 6 18 38 23 69 0 88 33 3 76 0 94 1 97 0 97 0
21 7 33 17 27 30 18 59 0 100 31 2 71 2 86 0 93 0 100 0
16 7 30 12 23 28 63 21 14 36 42 3 73 6 90 2 96 0 95 0
24 0 39 4 62 10 25 58 1 100 0 28 8 64 16 74 14 84 8 91 0
29 9 47 17 46 13 58 0! 100 0 18 3 58 5 69 11 80 11 68 27
34 6 70 3 81 2 75 0l ... vees 22 7 54 10 54 19 45 24 11 61
35 8 72 8 85 7 95 0 89 0 5 ] 27 21 21 40 8 50 9 81
17 1 46 5 82 6 88 4 7 [} 9 3 16 18 9 b7 10 66 25 72
19 2 54 12 70 14 81 5 89 6
12 1 37 6 53 7 52 13 49 17 28 4 57 9 61 20 60 23 65 28
SW. . ciiieioreeennnnas 12 12 29 22 46 22 51 16 67 11
WSW.iieiremareannns 18 15 38 20 47 18 41 17 33 50
.................... 4 4 29 11 37 28 33 41 29 46
WNW.L I 220 2| 56| 5| 68| 17| 28| 28] 6| 25. Annual.
NW..oveeaaiaeaa, 4 12 16 37 21 51 12 68 9 64
NNW. . oieeieneae 13 0 22 17 8 56 1 66 3 73
16 7 34 13 18 55 14 71 6 77
Means. ......... 17 6 40 12 49 20 49 24 43 25 17 10 33 23 33 39 22 52 32 67
21 7 42 14 31 36 34 50 22 54
23 5 49 9 62 17 46 36 | 100 1}
34 5 b5 12 62 12 66 10 67 17
Winter. 32 4 72 5 84 8 90 4 100 0
' 36 4 73 5 86 2 94 2 96 0
36 3 gg 51 58)(2) 2 gg 2 96 Q
9
..................... 33| 8| 47| 15| 15] 57| 1| 88| o] 88 A -2 A S U - N B s
NNE..ieivaeeenaas 13 61 37| 22| 34| 47| 21| 50| 33 67 27 71 &1 111 69 8! 80 6| 82 6
NE. ..., 28 10 54 18 25 71 [} [/ R IO 18 7 51 16 62 17 74 8 59 16
ENE........ deeennaan 15 20 48 23 71 8 50 (118 I TR 15 4 46 10 53 16 54 21 54 31
D T TP 48 2 78 7 78 17 78 17| 100 0 20 9 48 12 50 24 37 31 23 65
I:JSE feeesereceneaiena 23 0 88 81 100 0| 100 0} 100 0 7 7 27 20 2 30 16 51 27 63
B 62 0 97 0] 100 0| 100 01 100 0 8 8 20 22 17 52 11 60 11 84
[S137 DR 59 0 97 0] 100 0] 100 01 100 0
i Average surface altitude, 250 m. above m. 8, 1. Means.......... 22 5| 49, 10| &7| 18} 504 22| 62 27
? Less than 0.5 per cent.
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TaBLE 16a.—Average percentage frequency of a west component in winds
roken Arrow, Okla.

at vartous levels at
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TABLE 16b..—Average percentage frequency of a west component in winds

at vartous levels at Drexel, Nebr.

Altitude above m, s. 1. (mmeters).
Suriace Surface
direction Season. direction.
233 500 1,000 2,000 3,000 4,000 5,000
Spring........ 50 36 25
Sumimner. . 50 50 25
Noceernannn Autumn. . 50 42 27 Noveeannnn.
Winter.... 50 41 39
Anndal....... 50 41 31
Spring........ 0 8 27 22 67
Summer...... 0 0 0 (115 RPN S caanne
NNE...... Autumn...... 0 0 0 12 33 |eeennnn. NNE......
‘Winter........ 0 0 8 40 |oeevnaes]uanannns
Annual....... 1] 2 9 21 50
Spring........ 0 0 0 0 (138 PO,
Summer...... 0 9 10 b 2 OO R R
NE........ Autumn 0 0 0 NE........
Winter........ 0 0 0
Annual....... 0 3 3
Spring. ....... 0 0 0
ngmer 0 0
ENE...... Autumn 0 0 ENE......
Winter........
Annual....... 0 0
Spring........ 0 0
Summer...... 0 0
Eocenannn, Autumn...... 0 0 ) DT
Wwinter....... oo
Annual....... 0 0
Spring........ 0 0
Summer...... 0 0
ESE....... Autumn...... 0 0 ESE.......
Winter........ 0 0
Annusl....... 1] 0
Ting........ 1] 0 15 78 5 3 PN P
ggmlger ...... 1] 12 62 67 67 100 |........
SE.....c... Autumn...... 0 0 38 83 100 100 100 SE........
Winter........ 0 0 0 L O I
Annual....... 0 3 31 3 62 100 100
Spring........ 0 26 63 83 100 100 §....... .
Summer...... 0 5 33 62 67 100 [eennnnns
SSE..... ..{Autumn...... 0 20 48 79 100 100 100 SsE.......
Winter........ 0 57 92 75 100 {ecuoniasfonronnnn
Annual....... 0 24 55 75 92 100 100
Spring........ 50 61 83 97 100 100 |oeennenn
Summer...... 50 87 79 84 91 100 j....... .
[ S Autumn. ..... 50 58 69 85 85 100 |-neennnn S,
Winter........ 50 62 90 100 100 100 )....... .
Annual....... 50 61 78 90 92 100 |....... .
Spring........ 100 92 92 100 100 100 {.ne.....
Summer...... 100 100 100 100 85 100 {....... .
SSW...... Autumn...... 100 100 100 100 . 2 P R « SSW......
Winter........ 100 100 100 100 100 100 {....e.es
Annual....... 100 99 99 100 90 100 |........
Spring........ 100 100 100 100 100 100 {eeeunn.s
Summer-...... 100 100 100 88 100 Jeaveconnfoonnnsns
SW......o. Autumn...... b 100 100 100 100 100 100 100 SW..oo...
Winter........ 160 100 160
Annual....... 100 100 100
Spring........ 100 100 100
Summer...... 100 100 100
WESW..... fAutumn...... WSW.....
Winter.. .
Annual.
Spring.
Summer.
Weenianne Autumn. W
Winter........
Annual.......
Spring........
Summer..
WNW..... Autumn. . WNW.....
Winter........
Annual.......
Spring........
Suminer.....
Nw...... . NW.......
NNW..... NNW.....
Means. .... Means...

Altitude above m. s. 1. (meters).

Season,
306 500 1,000 | 2,000 | 3,000 | 4,000 | 5,000
Spring........ 50 48 54 65 78 1004, .....
Summer. . 50 55 62 75 88 100 100
{Autumn. 50 51 55 71 92 9 100
Winter. .. 50 55 57 83 96 100 |........
lAnnual....... 50 52 57 74 88 96 100
Spring 0 0 13 38 70 80 100
Summer. 0 6 35 73 86 100 |........
Autumn. 0 0 7 36 100 100 100
Winter... 0 0 15 24 67 lveeeefornonsrns
Annual 0 1 16 40 75 89 100
Spring........ 0 0’ 0 20
Summer. . 0 0 0 33
Autumn. 0 0 0 33
Winter... 0 0 1 25,
{Annual....._. 0 0 1 28
Spring...._... 0 0 4 8
Summer . 0 0 0 17
Autumn. [ 0 0 [}
Winter. .. . 0 0 0 42
LAnnual....._. 0 0 2 20
Spring.....,.. 0 0] 0 0
Summer. 0 0 0 33
Autumn, 0 0 0 11
Winter..... 1] 0 0 33
Annual......, 0 0 0 17
pring........ 0 0 0 23 38 0|........
ummer. . ..., 0 0 0 59 100 ... oiiiils
Autumn...... 0 0 0 43 80 |777160 i60
Winter........ 0 0 22 83 100 1000, ......
Annual....... ] 0 3 47 70 88 100
Spring........ [ 0 13 38 64 8
Summer...... 0 0 15 58 85 100 ...
Autumn.... . 0 0 36 62 67 000,
Winter........ 0 0 53 88 100 100 100
Annual....... 0 0 23 5 76 89 100
Spring 0 2 20 64 91 100 100
Summer. ..... 0 8 39 75 83 85 67
Autumn,..... 0 9 51 71 89 89 100
Winter. .. . 0 11 73 100 100 00 |........
Annual..... . 0 7 47 76 90 o1 50
Spring..... 50 53 76 92 100
Summer. 50 54 75 88 96
Autumn. 50 52 7 90 89
Winter... 50 56 94 96 100
{Annual.... 50 53 79 91 95
Spring........ 100 100 92 100 100
Summer . . 100 100 94 94 94
Autumn. 100 100 100 100 100
Winter... 100 100 100 100 100
\Annual. . 100 100 97 98 98
Spring. .. . 100 100 100 100 100
Summer. . 100 106 100 97 100
Autumn . 100 100 100 97 96
Winter. . 160 100 100 100 100
Annual.. . 100 100 100 98 99
Spring...... 100 100 100 100 100
Summer . . 100 100 100 100 88
Autumn. . 100 100 100 100 100
Winter. . 100 100 100 100 100
Annual.....,. 100 100 100 100 98
Spring... 100 100 100 92 100
Summor. 100 100 100 100 100
Autumn 100 100 100 100 100
winter........ 100 100 100 100 100
Annual... 100 100 100 98 100
Spring........ 100 100 100 100 100
Summer. 100 100 100 100 100 100 100
Autumn. ... 100 100 100 100 100 100 100 .
winter........ 100 100 100 100 100 100 100
Annual....... 100 100 100 100 100 100 100
Spring........ 100 100 100 100 100 100 ...,
ngxger. o 100 100 100 100 100 100 100
Autumn...... 100 100 100 100 100 100 100
Winter........ 100 100 98 100 100 1000, ...,
Annual....... 100 100 99 100 100 100 100
Spring........ 100 100 96 97 100 100 100
Sammer .11 00| 100 98| 82| 10; 100 100
Automn. ..., 100 08 093 04 97 94 100
winter........ 100 100 04 a7 100 100 100
Annual....... 100 09 94 96 99 98 100
Spring........ 49 49 55 70 84 90 100
Sommer. 50 52 59 80 92 93 92
Autumn...... 61 62 71 83 92 85 100
Winter........ 66 68 79 91 97 100 100
Annual....... 57 58 66 81 92 95 98
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SUPPLEMENT NO. 20.

TaABLE 16c.—Average percentage frequency of a west component in winds  TABLE 16d.—Average percentage frequency of a west component in winds
at vartous levels at Ellendale, N. Dak.

at various levels at Groesbeck, Tex.

Altitude above m. s. 1. (meters).

Altitude above m. 8. 1. (meters).

Surface Season Surface Season.
direction, ' direction.
444 500 1,000 | 2,000 | 3,000 | 4,000 | 5,000 141 500 1,000 | 2,000 | 3,000 | 4,000 | 5,000
b
Spring........ 50 48 28 45 67 Spring........ 50 60
Summer. . 50 46 37 65 80 Sumimner. 50 25
NoceeerenosAutumn. . 50 41 20 60 83 Neoweeraennt Autumn. 50 33
Winter.... 50 46 29 53 100 Winter... 50 39 41 79 100 100 100
Annual....... 50 45 28 55 79 Annual....... 50 39 40
Spring........ 0 0 4] 20 33 67 |.ennen. Spring........ 0 14 14
Summer...... 0 0 11 33 40 100 1........ Summer. 0 0 0
NNE...... Autumn...... 0 1] 5 10 25 50 fo.ooe.ts NNE...... Autumn. 0 4 6
Winter........ 0 0 19 86 100 [eecieecafonennnnn Winter... . 0 11 12 33 50 67 100
Annual....... 0 0 8 33 52 [ 1 O {Annual....... 0 9 10 36 61 62 100
Spring........ 0 1] 12 20 100 Spring........ 0 0 0 50 100 |oeemvaectonnnnnns
Summer...... 0 1] Summer. . 0 0 0 [ [ S .
NE........ Autumn...... 0 0 NE........ Autumn. 0 0 0 0 0 0
Winter........ 0 0 Winter.. .. 0 11 0 100 [oveencuafomvnvunafonnnanns
Annual....... 0 0 Annual....... 0 4 0 22 25 0
Spring........ 0 0 Spring-..-.... 0 0 0
Summer. ..... 0 0 Summer......
ENE...... Autumn...... 0 0 ENE...... Autumn. 0 0
Winter........ 0 0 Winter.. - 0 0
Annual....... 1] 0 Annual....... 0 0
Spring........ (1] -0 Spring.......- 0 0
Summer...... 0 0 Summer..... 0 0
) DN Autumn...... 0 0 1 Bl Autumn. 0 0
Winter........ 0 0 Winter.. 0 0
Annual....... 0 0 Annual....... 0 ]
Spring........ 0 0 1 Spring........ 0 0
~ Summer...... 0 0 Summer. 0 9
ESE....... Auntumn...... 0 ] ESE....... Autumn. 0 0
Winter........ 0 0 2 Winter.. .. 0 0
Annual....... 0 0 Annusl....... 0 2
Spring........ 0 0 10 30 80 100 |........ Spring. . ...... 0 0 18 44 {11620 PR KR
. Summer...... 0 0 0 29 50 687 100 Summer-... .. 0 0 0 L T O PP
SE........ Autumn...... 0 0 27 70 83 100 [..o.oaae SE........ Autumn...... 0 12 35 61 60 100 §..cnnne.
Winter........ 0 0 20 100 b {1, 1 S winter........ 0 25 71 83 100 {oeeeeennfomnnnnen
Annual....... 0 0 11 49 76 8¢ 100 Annual....... 0 9 31 54 62 100 |........
Spring........ 0 (1} 21 38 57 100 f........ Spring........ 0 32 61 85 80 100 [..unenns
Summer...... 0 0 29 75 88 100 100 Summer...... 0 18 25 40 62 O |ovaeenas
SSE....... Autamn...... 0 0 47 92 100 100 100 SSE....... Autumn...... 0 38 68 88 90 100 |........
Winter........ 0 0 86 100 200 [ooeennon]oeenanns Wwinter........ 0 75 100 100 b1+, 1 2 RN PR
Annual....... 0 0 38 72 85 100 100 Annual....... 0 33 57 77 79 80 |oinnnn..
Spring........ 50 52 65 68 72 67 100 Spring........ 50 62 77 85 93 100 {.e......
Summer...... 50 51 64 81 ki 89 100 Summer-...... 50 59 73 67 83 100 §........
50 57 79 96 100 100 100 S Autumn...... 50 67 78 80 95 100 100
50 59 86 94 100 83 |....... Winter........ 50 74 9% 94 100 100 |........
50 54 71 82 83 86 100 Annual....... 50 65 81 83 94 100 100
100 100 100 100 Spring........ 100 96
100 100 100 100 Summer...... 100 97
100 100 100 94 SSW...... Autumn...... 100 100
100 100 100 100 winter........ 100 96
100 100 100 98 Annual....... 100 97
Spring........ 100 100 100 100 Spring........ 100 100
Surumer . 100 100 100 100 Summer...... 100 100
SW........ Autumn.. 100 100 100 100 . e EW.ooo. Autumn...... 100 100
Winter........ 100 100 100 100 100 100 100 Winter........
Annual....... 100 100 100 100 100 100 100 Annuat
§prinyz ........ 100 100 100 100 Spring........
Summer. ..... 100 100 67 67 Summer
WBW..... Autumn...... 100 100 100 92 WSBW..... Autumn
Winter........ 100 100 100 100 Winter
Annual....... 100 100 96 92 Annual.
Spring........ 100 100 100 100 100 100 ..., Spring . .
Summer...... 100 100 100 100 100 100 joennn.-- Summer
Wooooooonn Autumn...... 100 100 100 100 100 100 100 Weoeoonnnn Autumn
Winter........ 100 100 100 100 100 100 j.eene. - Winter
Annual....... 100 100 100 100 100 100 100 Annual
Spring 100 100 100 100 100 100 100 Spring........
Summer. . 100 100 100 100 100 100 100 Summer......
WNW..... Autumn. . 100 100 100 96 100 100 100 WNW..... Autumn...... 100 100
Winter.... 100 100 100 100 100 100 [........ Winter........ 100 100
Annua 100 100 100 98 100 100 100 Annual....... 100 100
Spring........ 100 100 100 100 100 100 w0 |(Spring........
Sammer. ..... 100 100 100 04 100 100 100
Nw....... 100 100 97 96 100 100 feeurenn- Nw.......
100 100 95 94 100 100 100
100 100 98 96 100 100 100
100 100 78 65 75 50 50 Spring........
! 100 100 88 100 100 100 100 Summer...... 100 100 100 100 100 100 |........
NNW..... 100 100 72 86 88 100 f........ NNW..... Autumn. ..... 100 88 88 100 100 [o.oeueaefeannaen.
100 100 86 86 92 100 100 Winter........ 100 84 86 90 80 100 |........
100 100 82 83 88 88 75 Annual....... 100 91 92 97 94 100 |........
Spring........ 53 53 54 63 8 1 71 Spring........ 48 54 62 79 92 100 100
Sunmner...... 48 48 51 71 83 94 160 Summer...... 58 61 64 71 77 67 {ovnune..
Means.....lAutumn. . 56 56 58 74 88 86 87 Means..... Autumn.. 39 45 55 74 81 76 50
Winter........ 70 71 73 87 97 98 100 Wwinter........ 60 62 70 87 92 95 100
Amnual. .. ... 56 56 59 74 92 94 91 Annual....... 51 55 62 78 8 87 88
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TABLE 16c.—Average percentage frequency of a west component in winds  'TABLE 16f.— Average percentage frequency of a west component in winds

at various levels at Leesburg, Gu. at various levels at Royal Center, Ind. .
Altitude above m. s. 1. (meters). Altitude above m. s. 1. (meters),
Surface - Surface
direction, Season, direction. Season. |
85 500 | 1,000 | 2,000 | 3,000 | 4,000 | 5,000 225 500 | 1,000 | 2,000 i 3,000 | 4,000 | 5,000
Spring.......- 50 75 Spring........ 50 75
Summer. 50 100 Summer...... 50 33
Noverrennen Autumn. 50 50 )\ U Autumn...... 50 67
Winter.. 50 67 Winter........ &0 0
Annual....... 50 70 Annual....... 50 47
Spring.......- 0 20 Spring........ 0 0
Summer. 1S (R T Summer...... 0 0
NNE...... Aytumn...... 0 0 NNE...... Automn...... 0 9
Winter........ 0 0 winter........ [ 0
Annual....... 1] 9 Annual....... 0 4
Spring........ 0 25 Spring........ 0 0
Summer...... [ 0 0 Summer...... [i] 4] 0
NE........ Autumn...... 0 0 0 NE........ Autumn...... 0 0 0
Winter........ 0 0 20 Winter........ 0 0 0
Annual....... ] 6 14 Annual....... 0 0 0
Spring........ 0 0 0 Spring........ 0 0 0
Summer...... 0 0 0 0 . Summer...... 0 0 0
ENE...... Autumn...... 0 0 ] 0 ENE...... Autumn. 0 0 [
Winter. ... .. 0 0 0 0 Winter........ ] 0 0 0
Annual....... 0 [ 0 17 17 0 feevennes Annual....... 0 0 0 0
Spring........ 0 0 0 Spring........ 0 0 0 11 33 [V DO,
Summer...... 0 0 0 Summer. . . 0 0 0 0 0
) D Autumn.._.... 0 0 0 ) DT Autumn 0 0 0 0
Winter........ 0 50 Wnter... Q 0 0 0
Annual....... 0 3 Annual 0 0 0 i
Spring. . ...... 0 0 Spring........ 0 1} 0
Sg?nrr‘gcr. e 0 0 Summer . 0 0 0
ESE....... Autumn...... 0 0 ESE....... Autumn. 0 0 14
Winter..... . 0 0 "Winter... : 0 0 20
Annual....... 0 0 Annual....... 0 0 11
Spring........ 0 Spring........ [ (] 17
Summer...... 0 Stummer. 0 12 60
SE.cee-u-- Autumn. . .... 0 . SE........ Antomn. 0 8 20
Winter, ..o ]ieeiiencliarennns Winter... . 0 0 44
nnual....... ] Annual....... 0 6 33
Spring........ Spring........ 0 44 78
Sumier...... Summer...... Q 17 25
SSE....... Autumn. . .... SSF.a...... Autumn. 0 20 30
Winter..._.... Winter........ 0 38 81
Annual....... Annual....... 0 32 62
Spring........ 50 84 Spring........ 50 92 92
Summer. . ... 50 50 Summer. 50 78 88
| . Autumn...... 50 67 [ F N Autumn...... 50 78 94
Winter........ 50 . 60 Winter.. . 50 80 100
Annual....... 50 62 Annual....... 50 82 93
Spring........ Spring..... vee 160 109 100 100
Summer...... Stummet...... 100 100 100 100
SSW...... Autumn. ..... SSW......{Autumn...... 100 100 100 100
Winter........ Winter........ 100 100 100 100
Annual....... Annual....... 100 100 100 100
Spring........ Spring........ 100 100 100 100
Summer...... Suminer...... 100 100 100 100
S5W......../sAutumn. SW..iaooon Autumn . 100 100 100 100
Winter........ Winter.. . 100 100 100 100
Annual....... Anpual.... .. 100 100 100 100
Spring........ Sprog........ 100 100 100 100
Summer...... Summer. ..., 100 100 100 100
WSW..... Autumn...... WSW.....JAutumn.... .. 100 100 100 100
. Wwinter........ Winter........ 100 100 100 100
Annual....... Aunual....... 100 100 100 100
Spring........ 100 100 100 100
Spring. . Summer. ... 100 100 100 100
Summer Weeeeennnn Autumn .00 00| 0| 100| 100
Winter........ 100 100 100 100
Annual..... .. 100 100 100 100
Spring. ... 100 100 100 100
Summer. . 100 100 100 100
WNW..... Automn..... 160 100 100 100
Winter........| 100 100 100 100
Annual....... 100 100 100 100
Spring........ 100 100 100 100
. ngmcr ...... 100 100 100 100
Spring........ NW....... Autumn...... 100 100 100 100
. [1Summer. . 1 Winter..... 100 100 100 100
NW....... Qﬁi‘]‘égn- . {Annual.... .. 100 100 100 100
Annual,. )01l Spring.. we| 10| 10| 100
Summor 100 100 83 80
Spring........ NNW..... Autumn 100 100 100 0
Summer.. Winter.. 100 80 80 100
NNW..... z‘\ ‘;;tlimn. . Annual....... 100 | 9 | 89 | 79
inter : 5 5
.. Spring- . ...... 531 61 65 77
Annual....... ) sﬂm,,‘;er ______ g(; | (733 J ;3 84
. we..dAutumn...... ! 8 89
Spring........ 2| 8| 75| 8| 90| 1p| ge  Meens...jAuumn..... a7 ’ X0 of
Summier. . 48 48 44 35 53 60 1. ...... [ Annual. .. .on. G4 8 ] s
Means.....fAutumn. . 29 31 33 47 63 100 100 i i °
Winter. ... 66 | 71 87 92 95 iy} 100 —— T S
Annual....... 51 1 55 62 72 82 92 100 NorE.—In Tables 16a to 16f winds recorded exactly “north’” or “south’” have been

counsidered as having had a westerly component in 50 per cent of the cases.
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SUPPLEMENT NO. 20.

TABLE 17a.—Average percentage frequency of a west component in the free-
air winds above surface eusterly winds at three northern stations—Drezel,

‘Ellendale, and Royal Center.

TaBLE 17b.—Average percentage frequency of o west component in the free-
air winds above surface easterly winds at three southern stations—Broken

Arrow, Groesbeck, and Leesburg—Continued.

- Summer, Winter—Continued.
' Altitude above m. s. 1. (meters). Altitude above m. s. 1. '(metcrs).
Surface direction. - Surface direction, -
Surfacet | 500 1,000 2,000 3,000 4,000 Suface. | 500 1,000 2,000 3,000 4,000
50 45 40 66 73 100 0 12 36 42 100 |oeeuenn...
0 2 15 42 59 100 0 66 97 92 100 100
0 0 0 .22 59 43 50 65 92 98 100 100
0 0 0 14 25 100 o
0 0 0 11 87 100 Means (all directions)... 61 66 77 89 96 98
0 0 0 34 55 liievunncn.
] 4 25 62 78 84
0 8 28 83 90 92
50 61 76 84 o1 89 Annual.
55 56 61 78 89 96
50 50 27 82 92 94
I (I 1 (I
4
Winter. 0 0 0 8 17 0
0 1 1 12 {0 AR
0 0 17 45 64 100
50 34 29 45 98 100 0 7 30 61 75 100
0 0 22 53 0 31 54 - 84 g0 93
0 0 4 8 50 63 81 91 95 100
0 0 0 14
0 0 ] 1 Means (all directions)... 50 55 63 7 85 92
0 0 21 78
0 0 39 96
0 16 80 97 R
50 65 93 97 TABLE 17¢c.——Average percentage frequency of « west component in the fres-
Moans (all directions). .. 68 70 77 % 95 90 air winds above surface casterly winds ut all siz stations.
Summer,
Annual.
Altitude above m. s. 1. (meters).
50 48 42 63 72 03 Surface direction.
0 2 12 38 62 85 1
0 H 1 20 55 52 Surface. 500 1,000 2,000 3,000 4,000
0 0 i gl B i
0 b 7 1 7 &3 50 52 46 62 73 67
0 1 9 25 59 100
0 2 22 66 84 90 0 2 2 1 0 43
0 13 49 79 90 97 2 H 2 1 8 108
50 63 81 90 83 94 8 g 18 32 22 100
; 59 61 67 | 80 92 95 0 6 23 51 gt 89
] : 0 10 28 70 80 71
1Average surface altitude, 350 m. above m. s. L. 50 62 7 81 8 o
Means (all direetions)... 54 56 60 70 80 86
TABLE 17b.—.Average percentage frequency of @ west component in the free-
air winds above surface easterly winds at three southern stations—Broken W
Arrow, Groesbeck, and Leesburg. inter.
S er. j
ST N, 50 " 33 66 0 100
gIﬁIE ................... 8 % 1; 39 56 67
: < C P T 54 80 feeenanns .
Altitude above m. s. 1. (meters), %‘N oo 8 18 28 ﬁ' v -
i i n' T T 33
Surface directio ESE....LIII 0 0 15 57 8 100
Surface.! 500 1,000 2,000 3,000 4,000 I3 o 0 5 38 74 100 100
I 0 41 89 94 100 100
2 2P 50 65 92 97 100 97
Nooooimireennenns 50 58 53 11 SO I )
NNE. . iiiieiiiiiaaann. 0 0 1] Means (all directions).. . 64 68 77 89 06 08
NE.ovirivennnn. [P 0 3 3
ENE .. .ceiiiieaaa. [ 0 0 '
....................... 0 0 0
ESE..coococcvviiin.n. 0 3 20 Annual,
SE..vnueiniannnnns 0 4 21
BBE . eviniinrinncanns 0 12 29
[ . 50 62 671 76| 87| @ 100 N..eieeeiiiiiiiiiaienn.. 50 49 31 72 82 04
NNE..cieierennenannn. 0 4 15 28 50 84
Means (all directions)... 52 55 59 61 72 76 NE. i 0 2 3 19 35 26
| ENE.....olll 0 0 20 g 21 33
F"%E .................... 0 20 1; 12 29 44
53 O 0 0 3 8 93
Winter. SE..ceveuiinannll 0 4 26 64 79 95
13 0 22 52 82 90 95
S J N 50 63 8t 90 94 97
50 49 38 86 100 100
1] 4 7 24 25 67 Means (all directions). .. 55 58 65 78 89 94
0 4 7 100 100 feeeenann.. X
0 0 | 0 33 [ o
0 25 | - F . 1 Average surface altitude, 250 m. above m. s.1. . 2 Less than 0.5 per cent.
0. 01 7 % 34 100 NoTE.—In Tabhles 17a to 17c winds recorded exactly “north’’ or “south’ have been

YAverage surface altitude, 150 m. ahbove m. s. 1.

considered as having had a westerly component in 50 per cent of the cases.
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TaBLE 18a.—Auverage percentage frequéncy of a north component in winds  TABLE 18b. —Average percentage frequency of a north compommt in

at various levels at Broken Arrow, Okla. . unnds at various levels at Drexcl, Nebr.
Altitude above m. s. 1. (meters). Altitude above m., s. 1. (meters).
Surface Surface
direction. Season. direction. Season,
233 500 1,000 | 2,000 | 3,000 | 4,000 } 5000 396 500 1,000 | 2,000 | 3,000 4,000 5,000
Spring. ....... 100 100 100 100 100 |........ Spring........ 100 100 100 100 96
Summer...... 100 100 100 100 )eee)onnannan Summer...... 100 100 100 100 100
Nowevranenn Autumn...... 100 100 100 90 100 100 N.......... {Autumn.. 100 100 100 97 100
Winter........ Winter.... 100 100 100 97 96
Annual....... Annual.._.... 100 100 100 98 98
Spring........ Spring........ 100 100 100 100 100
Summer-. ..... Summer. . 100 100 100 91 86
NNE...... Auytumn...... NNE...... Autumn. . 100 100 96 86 100
Winter........ Winter.... 100 100 90 82 67
Annual....... Annual....... 100 100 97 80
Spring........ Spring........ 100 100 93 80 80
Summer s {Summer. . 100 100 90 72 62
NE........ Autumn. NE........ {Autumn.. 100 100 95 73 89
Winter.._..... Winter.... 100 100 78 50 100
Annual....... Annual....... 100 100 91 74 76
Spring........ Spring........ 100 100 65 38 25
Summer...... Summer...... 100 93 80 67 50
ENE...... Autumn...... ENE...... Autumn. . 100 100 86 76 50
Winter........ Winter-....... 100 84 29 0 0
Annual....... Annual....... 100 g7 63 39 24
Spring........ 50 0 Spring........ 50 a8 al o2 14
Summer.. .. .. 50 33 33 Summer. . 50 37 32 11 0
E.......... Autamn. ..... 50 0 Autumn.. 50 33 25 11 0
Winter.......boooiieeeviieenennas Winter.... 50 33 11 17 17
Annual....... 50 12 12 Annual....... 50 36 27 17 10
Spring........ 0 0 0 Spring........ 0 0 0 0 0 0f........
Summer...-.. 0 0 0 Summer...... 0 0 0 0 [ O
ESE....... Autumn...... 0 0 0 Autumn. . 0 o . 0 0 0 0 0
Winter........ 0 0 0 Winter.... 0 0 0 0 0 0J.....
Annual....... 0 0 ¢ Annual....... 0 .0 0 0. 0 0 0
Spring........ 0 0 0 Spring........ Y 0 2 3 4
Summer...... 0 0 0 Summer.. 0 0 0 0 15
SE.cuovnn.. Autumn...... 0 G 0 Autumin 0 0 K] [} 0
Winter........ 0 0 0 Winter. 0 0 0 12 15
Annual....... 0 1] [1] Annual. ] 0 1 3 8
Spring........ 0 0 0 Spring. . 0 0 ‘o 0 4 0 0
Sumimer...... 0 0 0 Summer. . 0 0 0 0 4 8 33
SSE....... Autumn. . 0 0 0 Autumn 0 0 0 0 0 0
‘Winter... 0 0 0 Winter. 0 0 0 6 35 3 f.a......
Annual.. 0 1] 0 Annual 0 1] 0 1 10 12 20
Spring... 0 0 0 Spring........ 0 0 0 6 17 0 feeennnnn
Summer. . [ 4] ] Summer...... 0 0 0 2 4 [+ I PO,
| Autumn. . 0 0 0 Autumn...... 0 0 0 0 6 16 67
Winter........ 0 0 0 ‘Winter. . 0 0 0 K 21 3 eeeennen
Annual....... 0 0 0 Annual....... 0 0 0 3 1 25 67
Spring........ 0 0 0 Spring........ 0 0 0 9 18 50 50
Summer...... 0 0 0 Summer...... 0 0 0 5 10 15 0
SSW...... 0 [1] 0 Autumn...... 0 1] 2 12 32 41 50
0 0 0 Winter. 0 0 2 32 64 100 100
4] [ 0 Annual....... 0 0 1 13 28 41 50
Spring... 0 0 0 Spring........ 0 0 1 19 35 44 0
Summer. 0 0 ¢ Summier...... 0 0 0 10 32 50 facecaans
0 0 1 Autumn...... 0 0 12 34 50 40 {...... ..
0 f 29 ‘Winter.... . 0 1] 20 50 50 50 100
0 2 12 Annual....... 0 0 10 24 42 45 67
Spring........ 0 0 0 Spring........ 0 12 41 60 75 83 {iiioean
Sgmmer...... 0 0 100 Summer. . 0 0 18 40 38 0]...... .o
WSW.....JAagtumn...... 0 0 0 WSW.....lAutumn.. 0 5 82 50 64 78 100
Winter....... 0 0 33 Wintor. 0 L} 52 81 78 62 100
Annual 0 [ 29 Annual 0 9 39 63 68 68 100
Spring........ Spring........ 50 60 60 77 75 80 100
Summer-...... Summer...... 50 50 86 83 80 67 100
Wi Autumn...... Waeeeaans JAutumn...... 50 60 80 75 76 00 [........
Winter...... .. Winter........ 50 62 a0 89 96 88 |........
Annual....... Annual....... 50 80 B0 84 88 83 100
Spring........ Spring........ 100 100 100 82 71 80 100
Summer-...... sgmn%er ceeenl 100 100 6 79 78 100 100
WNW..... Autumn....,. Autumn.. 100 100 100 88 75 72 50
Winter........ 100 100 06 88 87 75 160
Annual....... 100 100 96 85 79 79 83
Spring. ...... 100 100 100 96 8 75 |eeeen...
ngmer ...... 100 100 86 96 95 062 100
NW.a...... Autumn.._.. ., 100 100 100 98 89 67 50
Winter........ 100 100 100 100 97 75 leowaunnn.
Annual..... . Annual.......[ 100 100 99 98 a1 68 67
Spring........ Spring...... L 200 100 100 92 86 86
Stmuor 121 ngni;'er‘. . 100 100 100 96 %0 80 50
NNW...,.jAutumn.... . 100 100 100 NNW.....dAutumn...... 100 100 100 98 94 65 75
Winter........ 100 100 100 Winter........| 100 100 100 98 92 69 50
Annual....... 100 100 100 Annual....... 100 100 100 97 91 72 80
Spring........ 33 3 25 Spring........ 50 50 49 47 46 57
ngnwr vevaan 21 21 21 sﬂmﬁer. ceves 37 37 35 35 41 41 2.9
Means..... Autumn...... 33 33 32 Means. ..t Autumn...... 45 45 47 47 50 50 63
Winter........ 44 44 46 53 69 80 100 Winter.... 55 56 58 63 67 68 90
Annusl....... 33 33 3 29 31 33 40 Annual 47 47 47 48 52 53 85
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TABLE 18c.—Average percentage frequency of @ north component in
winds at various levels at Ellendale, N. Dak.

TABLE 18d.—Awverage percentage frequency of a north component in winds
at various levels at Groesbeck, Tex. :

Altitude above m. s. 1. (meters).

Altitude above m. s, 1. (meters).

Surface Surface
direction. Season. Prisieet Season.
: 444 500 1,000 2,000 | 3,000 | 4,000 | 5,000 141 500 1,000 2,000 3,000 4,000 5,000
100 100 100 100 100 Spring. 100 100
100 100 100 100 100 Summer. 100 100
Nooeeos 100 100 1000 93| 671 100|........ No........ 100 100
100 00 96 100 96
100 100 99 100 98
100 100 100 100 100 100
100 100 89 100 100
NNE...... 100 100 95| 8] 100{ 100j........ NNE...... 96 94
100 100 88| 8| 100|........ 95 88
100 100 93 97 94
Spring........ 100{ 100 100 100 100 100 100 100 [oueneeesfennnnes
Summer...... 100 100 85 100 100 100 [Looioenfeemencnafonaennan
NE..... ...qAutumn...... 100 100 3] 70,  b60f........c.....  NE........ 100 100 100 67 100 100
Winter........ 100 100 671 75 100)........ 78 67 LUV PN PR
Annual....... 100 100 81 92 90 100 75 100 100
Spring........ 100 100 58 4| 40 50 |........  [[Spring........
Summer. . 100 100 501 25 .. eeeeelal
100 86 29
100 100 50
100 97 48
50 44 22 14 17 0
50 43 20 0 0 0
50 17 17 12 12 0
50 25 0 0 (L P
50 35 17 9 10 0
Spring........ 0 0 0 0 0 0 0 0
Summer. . 0 0 [1] 0 0 0 10 0
ESE....... Autumn. . 0 0 0 0 0 0 0 0
‘Winter........ 0l 0 0 0 0 0 0 0
Annual....... 0 0 1] V] 0 -0 3 0
Spring........ 0 0 0 10 0 0 1] 0
Summer. ..... 0 0 0 0 0 0 ] 0
SE........ Automn...... [ 0 0 0 0 0 0 0
Winter.... 0 0 0 20 0 0 [} 0
Annual....... 0 0 0 5 0 0 0 v}
Spring. . ...... 0 0 0 0 0 0 0 0
Summer...... [ 0 0 0 0 0 1] [
SSE....... Autumn...... 0 0 (1} 0 0 0 0 0
Winter........ 0 0 0 25 0 0 0 0
nnual. ...... 0 0 0 2 1] 0 0 0
Apring........ 0 0 0 5 0 0 0 0
Slll)mmger ...... 0 0 0 0. 0 0 0 0
| D Autumn.. .... 0 0 0 7 0 0 0 0
‘Winter........ 0 0 ] 37 0 0 0 0
{Annual....... 0 0 0 8 0 0 0 0
Spring. . ...... 0 0 0 12 27 67 100 Spring........ 0 0 0 11
Summer...... 0 0 10 20 57 60 J........ Summer...... 0 0 0 0
BSW...... Autumn...... 0 0 5 25 23 38 |........ JSSW...... Autymn. ..... 0 0 0 5
Winter....... 0 0 22 © 43 62 7% 100 Winter........ 0 0 4 14
Annual....... 0 0 9 24 38 55 100 Annual....... 0 0 1 7
Spring. ....... 0 0 0 17 Spring. ....... 0 0 12 17
Summer...... 0 0 12 50 Summer...... 0 0 0 0
SW........ Autumn. ..... 0 0 12 14 SW........ Autumn...... 0 0 0 0
Winter........ 0 0 45 67 Winter........ 0 0 7 33
lAnnual....... 0 0 21 39 Annual....... 0 0 4 15
Spring........ 0 0 40 50 100 100 |........ l(Spring........ 0 0
Sumumer. ..... 0 0 33 67 87 cvneecalennnnnss Summer...... 0 0
WSW.....KAutumn...... 0 0 42 58 88 100 100 WSW..... Autummn...... 0 17
Winter........ 0 0 71 100 100 100 100 Winter........ 0 50
tAnnusl....... 0 0 48 69 90 100 100 Annual....... .0 9
Spring. ...... 50 50 71 75 70 67 ovennnnn Spring........
Summer 50 54 75 70 29 [N T Summer
W..... ... [sAutumn 50 52 87 86 73 67 100 Weiervnans Autumn
Winter.. 50 57 93 100 90 100 4........ Winter........
Annual. 50 53 82 84 69 62 100 R Annual.......
Spring. . 100 100 100 87 33 67 50 Spring........
Summer 100 100 100 93 83 75 100 Summer
WNW.....JAutumn, 100 100 96 100 90 89 100 WNW.....K Autumn
‘Winter.. 100 100 100 93 100 83 |........ Winter........
Annual. 100 100 98 93 82 71 67 Annual.......
Spring. . 100 100 100 96 87 67 100 Spring. . ..
Summer 100 100 100 94 92 86 0 Summer
NW.......fAutumn 100 100 97 92 83 ¢ S PO NWwW....... Autumn
Winter.. 100 100 100 97 92 88 67 Winter
Annual....... 100 100 99 95 88 74 60 Annual.
Spring........ 100 100 100 100 92 75 50 Spring..
Summer. ..... 100 100 100 100 89 100 100 Summer
NNW..... Autumn...... 100 100 100 100 100 100 §........ NNW.....{ Autumn
Winter........ 100 100 100 100 92 86 0 Winter..
Annual....... -100 100 100 100 93 88 50 Annual.
Spring........ 54 54 52 50 53 60 57 Spring..
Summer. ..... 48 48 46 43 48 58 4 Summer
Means...[fAutumn...... 58 57 58 56 57 57 62 Means......sAutumn. .
Winter........ 65 65 68 76 82 83 56 Winter....
tAnnual. ...... 56 56 57 59 64 55 Annual.......
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at various levels at Leesburg, Ga.

%f a north component in winds
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TasLz 18f.—Average percentage frequency of a north component in winds

at various levels at Royal Center, Ind,

Altitude above m. s, 1. (meters).

Altitude above m. 8. 1. (meters).

2,000

3,000

4,000

100
100
100
100
100

100
100
100
100
100

OC OO0 =NOoODo

—
oo Ao

- I
woCOoOcD aoo

Notg.—In Tables 18a to 18f winds recorded exactly “east’ or “west” have been

Surface Surface
dirsction. Season. direction, Season.
85 500 1,000 | 2,000 | 3,000 | 4,000 ; 5,000 225 500 1,000
Spring........ 100 100 100 L. e Spring....... 100 100 106
Summer...... 100 100 L e P Summer 100 100 100
N..... ....JAutumn. 100 100 100 100 100 100 |ooennns Noowoeraon Autumn 100 100 100
Winter.. 100 100 100 100 100 100 100 Winter. .. 100 100 100
Annual....... Annual....... 100 100 100
Spring.......- Spring........ 100 100 100
Sgmmer...... Summer...... 100 100 100
NNE...... Autumn.. NNE...... 2 Autumn. e 100 100 100
Winter........ Winter........ 100 100 100
Annual....... Annual....... 100 100 100
Spring........ 100 100 Spring........ 100 100 100
Summer...... 100 100 ; Summer...... 100 100 75
NE..oov... Autumn 160 100 NE........ Autumn...... 100 100 100
Winter.. 100 GO Winter........ 100 100 100
Annual. 100 79 Annual....... 100 100 93
Spring. . 100 80 50 50 B0 {iiaienonfaanenens Spring........ 100 100 100
Summer. 100 67 50 60 50 50 fovvennns ) Summer...... 100 100 67
ENE...... Autumn 100 83 67 100 100 {oeeeeene]innnnnns ENE...... Autumn...... 100 100 100
Winter 100 67 Winter........ 100 100 86
nnual 100 74 Annual....... 100 100 87
Spring. ... 50 50 Spring........ 50 43 28
Sumumer. . 50 54 Suommer...... 56 33 50
) O P Autumn...... 50 50 ) DN Autumn...... 50 57 60
Wwinter........ 50 0 Winter........ 50 a3 33
Annual....... 50 48 Annual....... 50 42 39
Spring........ [i} 0 1 S Spring........ 0 0 0
Summer. ..... 0 0 [} 0 {12 (P PN Summer...... 0 0 0
ESE....... Autumn...... 0 0 0 0 0 (L1 FPN ESE.......5Autumn...... 0 0 0
Winter........ 0 [ P ] L B LIy Winter........ 0 0 20
Annual....... 0 0 ] 0 0 (L0 P Annual. 0 [ 5
Spring. . 0 0 0 0 0 ‘ Spring. .. 0 0 0
sgmnger g 0 0 0 01 Summer. 0 0 0
SE..ceuen Autumn 0 0 0 0 SE........ Autumn 0 0 0
Winter.. Winter........ 0 0 0
Annugl....... . Annual....... 0 0 0
Spring........ Spring........ 0 0 0
Summer Stnmer. ... 0 ] (]
SSE....... Autumn...... 0 0 0 SSE....... Autumn...... 0 0 0
Winter........ 0 0 0 Winter....... 0 9 0
Annual.. 0 0 0 Annual 0 0 0
Spring........ 0 0 o Spring........ 0 0 0
Summer...... 0 0 0 Summer 0 0 0
[ S Autumn...... 0 0 0 Seeeaiennns Autumn... 0 0 0
Winter........ 0 0 [1} Winter. .. 0 0 0
Annusl....... 0 0 0 Annual....... 0 0 0
Spring........ 0 0 0 Spring........ 0 0 0
Summer...... 0 0 0 sﬁmn%er ______ 0 8 18
SSW...... Autumn.. 0 0 0 SSW...... Autumn. 0 0 0
Winter........ [ 0 0 Winter... 0 0 Q
Annual....... 1] 0 0 Annual....... 0 2 4
Spring........ 0 0 0 Spring.......- 0 0 0
Summer. ..... 0 0 0 Summer-. ..... 1] [1} 5
SW.oo..o... Autumn...... 0 0 0 SW........{ Autumn. 0 0 7
winter........ 0 0 17 winter. .. 0 0 21
Annual....... 1] 0 6 Annual....... 0 0 9
Y I o Spring........ i} [ 20
ggﬁ'}ﬁer ...... 0 g Summaer. 0 0 17
WSW. ... .KAutumn...... 0 50 WSW.....RAutumn. 0 6 31
winter.......- 0 11 Winter. .. 0 i a3
Annusl....... 0 13 Annual.. 0 3 25
. Spring... 50 56 64
Spring....... 50 30 Suminer... 50 60 50
Summer-. ... 50 44 Weeeeonnns Autumn. 50 57 65
Waoonoo. Automn...... 30 50 Winter........ 50 68 75
Xb’mterl ........ % ﬁ‘é Anuaual....... 50 62 67
nRuat. « .o Spring. ....... 01 100 100
........ 100 82 Summer. . 100 1
gggﬁ%er. e 100 100 WNW..... ,A;V\}t\llmn. 18?) lg(g gg
..... .. 100 100 Winter. . b
WNW %V%El%lll‘n A 100 100 Annnal.. 100 95 o1
Annual....... 100 86 Spring. 100 100 100
Summer. 100 100 100
Sprmg NW....... Autumn 100 100 100
ummer Winter 100 100 100
NW....... %Vl;»tlilmh - Annual 100 100 100
Annuai Sprin w0 100 100
Summer 108 }88 }%
ing...ooean 100 100 NNW..... Autumn. 101
hmer. il L, Winter. 100 10| 30
NNW.....[{Autumn_ . 106|100 Annual.. 100 1004 100
Winter.. 100 100 Spring. . 39 39 40
Annual. 100 100 Sumimner. gs gg gg
. - tumn. 5

Spring. . 44 42 33 32 36 38 Means. .. Autumn. 38 39 5
Summer 43 39 33 38 27 20 looee.... Annusl....... 36 37 41

Means..... 49 47 50 43 47 14 0

50 48 50 56 54 50 100

Annual....... 46 44 41 45 414 3 25

considered as having had a northerly component in 50 per cent of the cases.
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TABLE 19a.—Average percentage frequency of a morth component in the
ree-air winds at three northern stations—Drezel, Ellendale, and Royal

Center.

Summer,

TaBLE 19b.—Avera)\:;
re

Sfree-air winds at ¢
Leesburg.

Summer.

e percentage frequency of a north component in the

e southern stations—Brokep Arrow, Groesbeck, and

Altitude above m., s. 1. (meters).

Surface direction.

Surface direction.

Altitude above m. 8. 1. (meters).

Surface.t| 500 1,000 2,000 3,000 4,000 Surface.l | 500 1,000 2,000 3,000 4,000

100 100 100 100 100 L I P 100 100 100
100 100 96 94 89 000 NNEIIIIIIIII 100 100 100
100 100 83 63 7 86  NE..eveceevnonoooniiin 100 100 100
100 9 86 64 75 0 ENE.............0.000 100 84 75
50 |- 38 34 37 33 0 E.coeeviirnrnniinniinn 50 29 26
0 0 0 0 [\ PO, ESE ceeceeannnnnnnns 0 0 3
0 0 0 0 5 25 SE..ceeceeeinniiniiil 0 0 0
0 0 0 0 3 4 BSEeeeieeceenmnonniins 0 0 0
] 0 0 1 3 16 Buieireceianenciiiiiinin 0 0 ]
0 3 9 12 2 42 SSW.eiueicreneinnnnn. 0 0 0
0 hy 6 26 46 61 SW..ceereeieeanennnnn. ] 0 0
0 0 23 42 42 25  WSW......l....ollll 0 0 38
50 55 70 70 49 56 W.iieieiiieieiiniinnn 50 47 4
100 100 95 82 85 8  WNW.........o....ll. 100 100 100
100 100 99 97 9% 8  NW.....ooooeieienno. 100 100 100
100 100 100 99 93 90 NNW.................. 100 100 100

40 40 40 41 44 53 Means. <v.veennn-s 25 23 22 21 16 29

Winter, Winter, .

100 100 99 97 98 75 100 100 99 9 05 100

100 100 93 89 7 D 100 93 93 83 02 67

100 100 82 75 100 ..., 100 03 76 100 100 feeenenn...

100 95 55 33 50 |oerniinnns 100 84 75 67 100 {o..ooioois

50 30 15 22 22 0 50 0 113 IR IR RNt

0 0 7 0 i1 25 0 0 0 0 0 0

0 0 0 1 13 25 0 0 0 0 [/ (U

0 0 0 13 32 22 0 0 0 0 17 0

0 0 0 21 45 52 0 0 0 0 2 0

0 0 8 28 42 58 0 0 1 1 16 50

0 0 29 52 54 50 0 2 18 48 63 12

0 7 52 72 70 81 0 20 37 28 60 0

50 62 86 90 85 62 50 60 68 82 83 100

100 95 91 86 89 86 100 100 100 95 92 100

100 100 100 99 9% 82 100 .100 100 92 88 100

100 100 100 99 95 78 100 100 100 100 93 100

52 53 57 62 66 60 49 48 49 52 56 62

Annual. Annuali,

100 100 98 97 %0 100 100 99 96 08 100

100 97 93 94 94 100 99 95 92 83 44

100 88 79 81 91 100 97 89 95 86 67

98 66 56 51 33 100 82 55 39 84 50

38 28 2 27 33 50 23 19 10 20 feeeennnn..

0 2 2 3 12 0 0 1 7 0 0

0 20 3 6 7 0 0 0 0 0 Q

0 0 2 8 4 0 0 0 0 1 0

0 0 6 C 14 27 0 9 [1} 20 5 9

1 5 14 25 39 0 0 20 4 6 13

0 13 31 46 53 0 1 7 26 4 60

4 37 56 @5 76 0 7 25 25 56 0

58 76 78 73 77 50 57 58 67 69 50

98 95 87 80 79 100 95 91 85 80 75

100 99 98 93 81 100 100 100 92 85 89

100 100 99 95 87 100 100 100 100 94 160

46 48 50 52 56 M68N8B- eenernsnnn . 39 37 35 35 35 38

! Average surface altitude, 350 m. above m. s. L.

2 Less than 0. 5 per cent.

1 Average surface altitude, 150 m, above m. s. 1.
f

9 Lesst

an 0,5 per cent,
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TABLE 19c.—Average percentage frequency of a north component in the  TaBLe 19c. Average percentage frequency of a norih component in the

Jree-air winds at all six stations. Jree-air winds at all siz stattons—Continued.
Summer. Winter—Continued,
Altitude above m. s. 1. (meters). Altitude above m. s. 1. (melers),
Surface direction. - Surface direction. -
Surface.! 500 1,000 2,000 3,000 4,000 Surface. 500 1,000 2,000 3,000 4,000
100 100 100 100 0 14 45 53 68 54
98 77 89 100 50 61 7 86 84 72
92 &0 71 3 100 98 96 91 90 90
69 63 67 25 100 100 100 96 a2 93
: dg 23 33 0 100 100 100 100 04 89
0 0 577 i7 51 51 5 57 61 61
0 0 2 2 i
0 1 9 33
5 7 13 31
3 16 27 61 Annual.
30 38 38 17
59 50 43 42
98 91 89 83 100 100 100 97 98
99 98 97 83 100 100 96 92 88 74
100 99 95 93 100 99 88 87 84 96
100 0 60 48 64 39
31 31 { 30 41 50 30 25 13 24 33
i 0 0 1 4 2 5
T 0 0 29 1 3 4
0 0 0 1 5 2
0 0 0 3 9 18
S ol %0 0 s| %
. 2 10 28
99 96 96 88 0 6 31 40 60 46
93 88 83 67 50 58 67 72 71 66
79 88 100 .......... 100 97 93 86 80 97
6(?; ég (233 ......... 0 }38 100 100 a5 89 85
2 1 O
1 g . 8 57 00 100 100 94 93
0 5 42 4
0 8 24 i 42 42 42 44 47
0 gl 2’5 31
’ 5 20 55 3 han 0.5 per cent,
- 2 50 58 | 63 Less ¢ v

Note.—In Tables 192 to 19¢ winds recorded exsctly ‘“east” or “west” have been
1 Average surface altitude, 250 m. above m. s. 1. considered as having had a northerly component in 50 per cent of the cases.

97247—22 6
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TABLE 20.—Average percentage frequency of frec-air wind velocities
10 m. p. 8. and over and 20 m. p. 8. and over.

Broken Arrow, Okla.

TABLE 21.— Maximwm free-air wind velocities, m. p. s.

Broken Arrow, Okla.

! ] i Altitude above m. s. 1. (meters).
Mop Seeiiiiiiiieaeees 10+|20+110+ 20+ 10+‘20+ 1020410420410+ 201104120+
- - - Season. 233 500 1,000 2,000 3,000 4,000 [ 5,000
Altitude above m. s. 1. (mmeters). [ : i o
i i [
Season. Dir. |Vel.| Dir. {Vel.| Dir 1Ve1. Dir. [Vel.| Dir. 'Vel.| Dir. {Vel.| Dir..[Vel.
233 500 1,000 | 2,000 | 3,000 | 4,000 | 5,000 } | N
7 T ; Spring....} s. {17 s. [24] s, "27 ssw. | 28 ssw.524 ssw. | 23 |...... [
SPring....coviievenennas 271 ofl52! 2162] 6/61| 4|78| 9100 20(....0.... Summer..| ne. |11 {nw. 19 | nw. 125 | nw. |26 w. |18 ssw. |18 | .........
Summer 4] 0ola2s| olasl 131 3145 ofwoo| 0. ... " Autumn..| & 114 | sse |20 sse. | 22| s 27| sw. |22 wnw. 24 w. [ 20
Autumn 16, 0]50| 0{59! 4 73l 71671 719312 100‘ 25 Winter...| n. {17{ s. |26 |ssw. |32 |ssw. 27| w. |30 wnw“ 21 {wnw. 17
Winter...._. 171 0|5 | 3|72]11]827113;96|31(100|2 100! o ! |
Annual...oeeinnnnn... 17“ 0,43} 2 58{ 5 60' 6,70 11097119 100\ 20
! ! Drexel, Nebr.
Drexel, Nebr.
Altitude above m. s. 1. (ineters).
Altitude above m. s. 1. (meters). -
( ) Season. 396 500 1,000 2,000 3,000 4,000 5,000
Season, e e
396 500 1,000 2,000 3,000 4,000 5,000 .
’ ’ ’ ' ’ Dir. \Vel. Dir. |Vel,| Dir. |[Vel.| Dir. |Vel.| Dir. Vel.| Dir. |Vel.| Dir. |Vel.
! | -
033 1165 |12|77117|88:27|9541100! 40 . i
o{17| ol57]| 5/63! 5/78 887108 | 58 Spring....iwnw.] 18 [ s. {20 [nnw.; 3l [wnw.,] 32 | nw. | 35| nw. | 34| w. 26
022 0/72] 97811491 |22/9429 (100 16 Summer..| ese. { 15 | ese. | 17 |wsw.| 30 | sw. {25 |ssw. |33 | sw. | 24 | nw. | 25
0127 07711089 231961381} 99:50]|100; 40 Autumn..|wnw.! 15 {ssw. | 18 { nw. | 36 | nw. { 33 | nw. | 31 | nw. | 30 | w. 34
0251 2168 9|77115(8,25]94;31 96l 35 Winter... nnw.l 14 | sw. | 21 |wnw. 37 [ nw. { 31 jwnw.| 32 | sw. [ 33| w. 29
Ellendale, N. Dak. Ellendale, N. Dak.
Altitude above m. s. 1. (meters). Altitude above m. s. 1. (meters).
Season, 5
w4 E 500 | 1,000 | 2,000 | 3,000 | 4,000 | 5000 Season. | 444 500 1,000 | 2000 | 3,000 4,000 | 5000
7 . N o . .
T ol olsl o 00| 57|12 ]88 120 07131 [100] 100 Dir. {Vel,| Dir. {Vel.,| Dir. [Vel.| Dir. [Vel.| Dir. 1Vel. Dir. {Vel.| Dir. |Vel.
Summer....ccconvaeeann 12y 07177 0,50 | 2155| & 69; 8| 8823|100 | 22 P—— [ | _
Autumn................ 13 0120 060 6170{12 89! 19|98 30 |100| 50 . ;
WiInter. ..o 22! 0l26) 0{64| 0180|181 93 } 28 1100 | 37 (100! 50 - Spring..../nnw.| IR |nnw.! 18 | ssw. | 30 {nnw.; 26 | w. <29 w. | 28 |wsw.| 24
ADNUAL...eeerinianans 19 0/24| 0{59| 5|69|12|83 19 |96{30(100| 53 Summer..| s. |14} sse. 15| s. |24 nw. |23 |wsw.| 20 w. |23 wnw, 27
I Autumn..| nw. | 20 | nw. | 28 |nnw. | 30 |wnw.| 28 | ssw. | 31 | w. |3l | w. 26
Winter... nnw.| 19 | n. |18 issw. 40 w. 1 27| w, {3l {nnw.| 27 | sw. | 26
Groesbeck, Tex. I
Groesbeck, Tex.
Altitude above m. s. 1. (meters). —_—
o . Altitude above m. s. L. (meters).
Season.
141 500 1,000 2,000 | 3,000 4,000 | 5,000
) Season. 141 500 1,000 2,000 3,000 4,000 5,000
i I !
SpPring.....ccocevueinnn. 15 I 8 5(7) I 3 6; i 1? (232 1(1) ! 8% | 28 igg 1(2) 100 | 50 Vel D :
Summer. [P I 3 34 2 Dir. |Vel.| Dir. {Vel.| Dir. Vel Dir. {Vel,| Dir. |Vel. Dir. .| Dir. .
Autamn..02 11T 2| 0 54[ 1063 4|63| 8172 14|80} 11[i00°) '8 ¢l Dir. Vel Dir. |Vel
Winter.....ccoveenen 100 0182 3 67! 11 (78110931894 6[100) 33 e el g e
Amnual.. I 7] 0 501 2|58 8 60\ 817601594 90100} 20 oo | 17| s |22 |ssw. | 28 |ssw. |30 | sw. | a2 |wnw)| 26 |lwaw| 22
- ! Summer, . nnw.| 11 pnw. [ 17 | sw. {21 inw. |16 | nw. | 16 | w. | 16 |....l....
Autumn..|wsw.| 13 | s. {22 |ene. | 24 |ssw. |24 |wnw.l 27 | nw. |21 | w. 17
Leesburg, Ga. Winter...] m. 15| s. |23 ssw. |3l |nnw, {20 w. |28 |ssw. |27 | nw, | 23
Altitude above m. s. 1. (meters). Leesburg, Ga.
Season. Al -
85 500 1,000 2,000 3,000 4,000 5,000 . titude above m. s. 1. (meters).
- - i Season. 85 500 1,000 2,000 3,000 4,000 5,000
31 042 1161 3 78\ 3192|177 100| 29 |100 0 N
4| 0122] 2141 362! 8170 0l75] OL....|.... Dir. |Vel.| Dir. |Vel.| Dir. [Vel.| Dir. |Vel.| Dir. [Vel.| Dir. {Vel.| Dir. {Vel.
2) 013 2/36| 050 3|83| 11100 29 {100 | 100 —_
4 0|54 2[74| 282189227 (100 17 {100 0 Spring....[wsw.| 13 | se. | 21 | sw. | 21 |wnw.| 22 {wsw.| 23 | sw. | 21 {wsw.| 18
3| 0|41 2(57( 2|71| 9187]17|96]| 211100 25 Summer..| sw. {10 | e. |22 | ese. |21 ] ese. |20 ese. | 16| sw. |13 4......
| Autumn..| s. 110 s. {21 ssw. |19 [wsw. 256 w. {22| w. |23} w. 20
‘Winter... wsw.| 12 | ssw. | 21 | ssw. [ 22 | nw. [ 28 | w. |28 wnw. 21 | nw. | 16
Royal Center, Ind.
- . — Royal Center, Ind.
Altitude above m. s. 1. (meters).
Altitude above m. s. 1. (meters).
Season. - i
225 500 1,000 | 2,000 | 3,000 | 4,000 | 5,000 Season. 225 500 1,000 2,000 3,000 4,000 5,000
! | { Dir. [Vel.| Dir. |Vel.,; Dir. {Vel.| Dir. {Vel.| Dir. |Vel.| Dir. [Vel.| Dir. [Vel.
S I R A T T -
umrmer. . . 11 |100 t
Autumn. IR AR Y Sping.--wew: 10 sev. | 20 e | 94| 9 | 20 e 24
Winter.. .. {101 01d8) 166 o 92| 291821100 43 Autumn..) w. |18 sw. [ 18] s |25 |wsw.| 27 | w. | 24| w. |18
Annual......... peenenas I 1 i 81906 9 Winter...| w. {14 | s. |20 |ssw. |38 |ssw. |20 |wsw.| 33 [wsw.|30 [..
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