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FOREWORD

Weather measurements made at NOTS, China Lake, from 1911-6
through 1958 are summarized in this report, which supersedes
N&VORD Report 3391, An Analysis of Atmospheric Data at the Naval
Ordnance Test Station Inyokern California containing this same
type of information for 1911-6 through 1953.

Work was done on this summary whenever operational duties
would allow during January and February 1959, and was financed
with overhead funds. This report is released at the working level
and is intended for meteorologists and others interested in PlOTS
weather.




G " H. SCHRICKSR, Head
Instrument Operations
Division

Released under the
authority of
WAR H. HIGIIBERO, Head
Test Department
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ABSTRACT

Surface and upper-air cliniatological conditions at the U. S.
Naval Ordnance Test Station, China Lake, California, from 1946
through 1953, are summarized.

RECOMMENDED DESCRIPTORS FOR COORDINATE INDEX

Cl Thiatology
Weather
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INTRODUCTION_
H

Complete weather\cords have been kept at NOTS, China Lake, /
for the past 12 years.These records show the Station to have, a
typical desert climate, )with a moderate seasonal range of tempra
tare and a large (1.iurna3J range, low humidity, light and variable
precipitation, and little cloudiness or restriction to visibility.
Winds are generally steady in direction when of significant speed,
with speeds generally varying according to thermal conditions, the
strongest gusts ordinarily being associated with frontal passages.

Details supporting this analysis are given on the following
pages. The principal weather measurements made at NOTS and instru
ments for making them are described in Ref. 1, together with
geographic and topographic considerations of NOTS weather origins,
and the location and description of NOTS permanent weather-reporting
stations.
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SURFACE CLIMATOLOGY

A complete record of meteorological data for the Station has
been maintained since January 1946, with observations being taken
at Annitage Field by the Aerology Branch. These observations were
begun in June 1945 but were not complete for a 2k-hour daily period.
Data prior to that is available, but the observations were taken at
Harvey Field, about 10 miles west, and have been found to be un
representative of the Station, with particular reference to wind
and precipitation. Table 1 summarizes the surface measurements
for 1946 to 1958.

Pressure As shown in Table 2, the yearly average Station
barometric pressure is 935.11. millibars. The mean monthly trend
is from a minimum of 931.5 mbs in June to a maximum of 9110.2 mbs
in December (Fig. 1). The mean extreme range is from 928.9 mbs in
may 1946 to 943.6 mbs in November 1956. Recorded extremes of
Station pressure are a minimum of 915.8 mbs on 1 March 1952, and a
maximum of 957.8 mbs on 9 December 1956. A thermal low pressure
area becomes established in or near the Station area during the
summer months. Lower temperatures combined with the occasional
occurrence of the nearby Great Basin high-pressure cell result in
higher pressures during the winter. The summer minimums in May
or June (rather than in July or August, the months of highest mean
temperature) are caused by. increasing temperatures together with
the more frequent passage of frontal troughs or low pressure
centers.




1/4.
Temperature and Radiation The location and topography of

the Station combine to make its climate one of moderate seasonal
temperature range, with large diurnal ranges. Mean and extreme
monthly ranges are shown in Fig. 2 and Table 3.

The extreme maximum temperature of 1li-°F for the period of
record was observed 22 June 1954. An extreme minimum of 30F was
recorded by hygrothermograph at 0-1 range on 5 January 1949.
Average monthly mean and extreme temperatures are shown in Fig. 3,
with the mean ranging from 1t3°F in January to 87°F in July.
Monthly and annual mean temperatures are shown in Table 11. The
slight heat lag is to be expected in a desert locale.

2
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FIG. 2. Greatest Daily Temperature Range and Average Daily Temperature Range (19)6-
1958 Inclusive).
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Temperature
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FIG. 3. Average and Extreme Temperatures Observed at Annitage
Field (191i6-1958 Inclusive).
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TAKE 4. Annual Mean Temperature (°p) by Months

From observations taken at Artuitage Field l9461958

Month 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 Average

Jan 45 44 46 35 41 45 41 49 45 40 47 41 46 43

Feb 48 52 47 44 52 49 50 49 53 43 46 55 52 49

Mar 52 58 49 53 56 6 50 56 51 54 56 58 51 54

Apr 66 64 62 6766 63 63 63 69 59 61 63 62 64

May 71 74 68 70 72 72 74 6 77 69 71 68 75 7L

Jun 79 79 79 82 78 81 76 77 8o 79 83 84 8o 80

Jul 85 84 85 88 87 88 87 90 89 85 85 91 87 87

Aug 8 81 83 82 85 84 87 83 83 88 8384 89 84

Sep 76 80 78 78 76 80 79 81 78 80 81 78 80 79

Oct 61 67 66 63 70 65 71 65 67 68 63 62 70 66

Nov 50 49 51 59 59 51 50 54 55 52 49 49 52 52

Dee 46 44 41 43 51 45 44 43 41 47 43 44 45 44

Av 64 65 63 64 66 65 64 65 66 64 64 65 66 64
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The prevailing scant cloudiness and low humidity allow a large
amount of solar and sky radiation, as shown in Table 5. A steady
increase from December to June' obtains, in direct proportion to the
increase in angular elevation of the sun. In contrast, the data
for Riverside, California, taken from the Monthly Weather Review
and available for but one year, shows a decline from April to May,
probably due to increased cloudiness.

The same factors which permit high insolation result in rapid
cooling by radiation at night, giving low minimum temperatures and.
large diurnal ranges. There is also some mountain-valley drainage
of cool air. The greatest daily range of 148°F occurred in December
1956,-with the average extreme range by months being 145°F. The mean
daily range by months varies from 26° to 32°F.

The seasonal extremes of hot and cold weather are shown in
Fig. 14, which gives the number of degree days for each month, the0number of days per month on which the maximum temperature was 100 F
or above, and the number of days per month on which the minimum
temperature was 32°F or less. A "degree day" has the usual mean
ing, occurring when the mean daily temperature is less than 65°F
and the amount for a given day equals the difference between the
mean temperature and 65°F. The monthly totals indicate the amount
of artificial heating required.

Precipitation Precipitation in the Station area is seasonal,
with negligible amounts from April through October. There is the
winter maximum to be expected in a location near a region having a
Mediterranean-type climate. The large variation typical of a desert
is shown by a maximum annual total of 5.88 inches in 1952 and the
minimum of 0.114 inches in 1953. The annual and monthly precipita
tion is shown in Table 6. The yearly average over the period is
2.19 inches.

Precipitation over the valley area of the Station is usually
in the form of rain, with snow at the higher levels during the
winter. One or two days of snow flurries normally occur each
winter, but during the period of 11-114 January 1949, snow fell
over the entire area, reaching depths of 12 to 114. inches over the
southern portion of the Station (Ref. 2).

Rain during the winter months usually results from closed low
pressure centers aloft or strong frontal wave systems, especially
from the southwest, either case resulting in rain for periods of
one to three days. Precipitation during the other months is
usually in the form of rain showers, with an occasional thunder
shower. Light hail may occur with the thundershower. On 8 June
1948, hail one-fourth to one-half inch in diaanter fell in sufficient
quantities to cover the ground (Ref. 2).

10
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FIG. . Degree Days and Days With Temperatures 100°F or More or 32
°? or Less.
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Relative Humidity. The relative humidity is consistently low
except during periods of precipitation, the monthly mean ranging
from 24% in July to 54% in Dedember. During the hours of maximum
summer heating, the humidity may drop to 10% or less. The low
summer humidity, of course, plays a large part in alleviating the
sensible temperature. The trend of monthly humidity through the
year is shown in Fig. 5.

Wind As shown in Table 1, the prevailing wind direction
remains southwest throughout the year, with average speed by
months varying from a minimum or 6 mph in December to 11 mph from
March through June. Peak gusts of 77 mph from the southwest on
14 January 1950 and from the west on 19 March 1952 have been ob
served.

An analysis of the Summary of Monthly Aerological Records for
Armitage Field (Ref. 3), compiled by the Navy Unit of the National
Weather Records Center, and covering the period April 1945 through
December 1952, shows the hourly frequency of wind direction by
months and discloses that the prevailing direction is south to
southeast, beginning at 0900 PST. The southwest flow becomes
dominant between i4oo and 1500 in the afternoon, from March through
July, and between 1600 and 1700 for the balance of the year. These
effects appear to be the result of a combination of steering by the
mountain passes plus mountain-valley thermal variations. The
generally higher terrain to the west and the passes southwest of
the Station result in a predominantly southwest flow. The strong
heating in the valley during spring and summer months is likely
the cause of the earlier change to southwest winds during that
period. Relatively stronger heating during morning hours on the
mountain slopes west of the Station would cause a thermal low in
that area and a temporary southeast flow.

Highest peak velocities occur in the winter months of December
through March because of the more frequent frontal passages and
stronger winds aloft. The increase in average monthly velocities
after January results from a combination of frontal activity with
increased heating. Through the day, velocities tend to increase
with the heating, and lessen after sundown. Pronounced drainage
of cooling air down from the mountains, however, may give relatively
high velocities throughout the night. Particularly strong convec
tion during the summer may cause gusts of 40 mph or more.

Visibility. The main restriction to visibility is blowing
sand or dust, occurring on an average of 10 days per year, mostly
in the winter and spring months when average and peak wind veloc
ities are highest. Since standards for meteorological observations
call for the reporting of restrictions to visibility only when

14
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visibility is less than 7 miles throughout one-half or more of the
horizon, local conditions of visibility may be worse than those
reported. Usually velocities of 35-40 mph cause blowing dust,
although a somewhat lesser velocity is sufficient if the direction
is north or north-northwest. In the latter case, apparently,
alkali dust from around Owens Lake is carried through Little Lake
Gap and causes especially low visibility in the northern and north
western area of the Station ranges. The frequency of blowing dust
appears to be on the decline, possibly due to the decrease in con
struction on the Station and to the hard surfacing on the most
traveled roads. Reference 1, covering 1945-48, reports blowing
dust on an average of 20 days per year.

Haze is common throughout the year because of the large
amount of dust and salt nuclei, especially in the eastern part of
the valley, but visibility is seldom reduced to less than 7 miles,
except occasionally locally and when humidity may be temporarily
high. Smoke from the vicinity of the housing area and the local
asphalt plant may limit visibility in the southeast and southwest
quadrants, particularly during winter morning hourn while the in
version is in effect. This inversion also may cause thicker haze.

Fog is a very minor factor in limiting visibility, occurring
as it does on an average of only two days per year, from November
through March.

16
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UPPER-AIR DATA

Radiosonde Summary. Table 7 is a summary of radiosonde data
compiled from ascents at Tower 8 (G-l range) and B-l range. Records
for months in which fewer than five ascents were made were not used
in computing averages. Humidity averages for altitudes above
30,000 ft are not shown since data was often missing, indeterminate,
or outside the limits of the recording elements.

The pressure trend at 3,000 ft above m.s.l. is similar to that
at the surface, showing a winter maximum and a summer minimum in
correlation with thermal conditions. The 5,000-ft level is rela
tively indeterminate, with no definite indications. At 10,000 ft
and above, the effect of winter storms becomes evident, with
pressure minima in January and March resulting from the more
frequent passage of low-pressure troughs and closed systems.

Temperature and humidity averages have the normal seasonal
variations.

Tropopause Height The average monthly height of the tropo
pauses for the years 1955 through 1957 is shown in Fig. 6. Figure
7 indicates the average range of the potential temperature of each
tropopause over HOTS. The usual winter minimum and summer maximum
appear.

More detailed information on the tropopauses and related
phenomena is given in Refs. 4 and 5.

Summary of Upper Winds Prevailing wind directions aloft for
the period are shown by months in Table 8, Wind flow at 3,000 and
5,000 ft above m.s.1. has a generally north-south orientation
throughout the year, determined by the mountain-valley topography.
From 10,000 through 55,000 ft the directions are west to southwest
during the summer and west to northwest in the winter. The northerly
winter component results from the passage of troughs and low-pressure
centers. Noticeable at 60,000 ft and above is the pronounced shift
to an easterly direction during the summer. These levels are above
the main tropopauses.
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115,000 P 159 159 149 150 153 157 162 161 159 156 153 152 154
T -58.1 -57.3 -57.6 -57.5 -58.5 -59.2 -58.6 -58.0 -58.6 -59.6 -61.2 -59.7 -58.6

50,000 P 117 117 116 117 120 123 126 126 125 122 119 119 121
T -61.2 -59.9 -58.7 -58.6 -59.5 -62.5 -64.i -63.3 -63.6 -63.1 -63.6 -62.6 -61.8

55,000 P 91.7 91.9 91-6--9-2-i1---§-3-5 96.3 98.4 98.3 97.3 95.0 93.3 93.2 95.5
T -61.4 -62.2 -60.3 -59.3 -61.0 -63.3 -65.5 -64. -65.5 -63.9 -64.3-65.0 -63.0

60,000 P 72.0 72.7 71.7 72.7 73.5 75.3 76.7 76.6 75.9 74.5 73.1 72.6 74.0
T -61.2 -62.0 -60.3 -58.6 -60.2 -6i.5 -61.5 -6o.6 -61.8 -62.3 -63.5 -65.5 -61.5

65,000 P 56.1 56.1 55.9 56.7 57.5 58.6 60.2 59.9 59.2 57.9 56.7 56.5 57.6
T -59.9 -61.2 -59.0 -57.3 -57.5 -57.9 -57.7 -56.6 -58.2 -59.8 -6i.5 -61.6 -59.0

70,000 P 54.1 53.9 43.8 44.8 4.o 46.0 47.1 47.1 46.1 55.9 44.5 55.2 45.3
T -58.7 -60.3 -57.1 -55.8 -55.5 -55.2 -55.7 -54.1 -54.9 -57.2 -59.2 -60.0 -56.8

75,000 P. 34.6 34.4 35.5 35.1 35.5 36.3 36.9 37.2 36.9 36.1 35.3 35.6 35.6
T -56.8 -59.7 -_55.8 -55.5 -52.6 -52.5 -52.0 -51.3 -52.5 -54.1 -56.5 -57.5 -55.480,000 P 26.9 27.0 27.1 27.3 28.1 28.7 29.5 29.5 29.1 28.3 27.5 27.2 28.2
T -55.3 -56.4 -53.0 -51.3 -59.3 -50.4 -59.3 -48.8 -49.8 -51.5 -55.3 -56.8 -51.8

8,ooo P 21.5 21.1 22.1 22.2 22.3 22.6 23.4 23.4 23.0 22.3 22.0 21.2 22.4
T -55.6 -53,5 -56.8 -48.6 -48.i -58.5 -57.8 -46. -58.i -49.1 -52.0 -55.3 -59.5

90,000 P 16.9 16.8 17.5 17.9 17.111 17.8 18.4 19 -3 18.7 176 17.2 16.6 17.7
T -53.0 -50.8 -54.9 -43.9 -56.i -45.5 -55.2 -55.i -55.5 -57.0 -59.9 -52.6 -57.1

95,000 P 13.5 iS.o 13.7 15.2 13.9 15.8 15.6 14.7 14.1 13.5 13.4
T -58.6 -45.0 -41.7 -4o. -52.1 -53.2 -53.8 -42.5 -51.9 -56.5 -58.6 -49.5 -55.8

100,000 P 10.5 12.0 11.6 11.3 11.4 11.8 11.5 11.9 11.3 10.9 10.6 11.4
T -47.5----------------35.5 -37.4 -39.0 -40.9 -52.0 -50.9 -40.2 -55.o -55.9 -45.6 -52.2 z

0
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FIG. 6. Monthly Average Tropopause Heights Over NOTS (1955-1957).
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TABLE 8.Prevailing Wind Directions, 1946 Through 1958--Continued

Altitude above mean sea level

Month 45,000 50,000 55,000 60,000 65,000 70,000 75,000 80,000 85,000

Jan W W WNW W NEW NEW NE ENE,E X*

Feb WSW WSW W W N N *3f **

Mar W W W W W WSW W ** **

Apr W N W W WSW SW,WSW
W,NW

W

May NEW WSW W NEW E BEE ENE,E B ESE

Jun WSW SW SW 55W B B 3 E B

Jul SW SW S B EBB B E E B

Aug SW WSW SSE,S
SW

EBB B E E B B

Sep SW,W WSW W EEL B E E B E

Oct WSW,W W N WSW WSW,W WSW W W W

Nov NW NEW EN NEW N NNE,WSW E,W W WSW,W

Dec WSW,NW W WIN NSW,EW
NEW

E NE BEE NE *3c

Insufficient data.
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Summaries by months showing frequencies of direction and
average speeds at 5,000-ft intervals are shown in Table 9. Fre
quencies are given in per cent and speeds in knots. Frequencies
below five are considered insignificant and are indicated by a
single line. Data from less than ten observations in one month
was considered insufficient and is indicated by a double line.
Results from less than 25 observations in a given month are pro
bably more indicative than representative.

Highest average speeds occur during the winter months at the
35,000-and 11-0,000-ft levels, when fronts and upper-level troughs
are most frequent. The levels are near the polar tropopause,
where air-mass temperature contrasts are sharpest. There is a
steep decline in average speed of nearly 50 per cent in the summer,
when frontal action is at a minimum. The only exceptions to this
are at altitudes well above the tropopauses, where the summer
easterlies take effect. Data at these levels, however, is not
sufficient for the results to be entirely representative.

2i-
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals

3,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
KT 1 TK u4 K1 K3 K

Calm
N
NNE
NE
ENE
E
ESE
SE
SSE
S
55W
SW
waw
W
WNW
NW
NNW
No. of Observ.
Average Speed




7 8 9
10 10 8 12 6 10
6765-

5353-
8 3 73 6 '1.
7 3 10 4 8 14.
10 4 12 34 ii 5
8 6 10 5 7 6
6 8 6 10 6 8
- - 6 ii
57- 816
6 8 5 12 8 134

- - 6 11
71 571 629

5K 6K 8K

5 - -
6 9 8 10 6 7

- 5 II. 5 44.
7 34 8 5 9 34
9 5 10 5 12 5
7 6 8 5 11 5
888776
8 ii 5 7 6 9
8 12 6 ii 6 10
7 16 8 12 -
7 12 5 15 6 10

- - 58

8K 7K 6K

K
Calm
N
NNE
NE
ENE
E
ESE
SE
SSE
S
55W
SW
WSW
w
WNW
NW
NNW
No. of 0bserv.
Average Speed




77

634
5
634834634
834834634
959585

134 6 ii 6 ii s
12 6 12 7 ii 6
677777
779888
67- 610
77- 55

58 698 735
5K 5K 5K




5 7 7
6 7 10 7 9 10
- 57-
- -. 53

6 3 5 3. 5 2
837383
10 34 11 11. 10 3
11 5 11 34 7 34
9785814.
7 10 5 5 -
6 10 - 5 10
6 ii - 6 13
- - 7 16

15 698 634;
6K 5K 6K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals--
Continued




5,000 Feet m.s,1.

Jan Feb Mar

calm
N
NNE
NE
ENE
E
ESE
SE
SSE
S
55W
SW
WSW
W
WNW
NW
NEW
No. of Observ. 7
Average Speed

N
KNE
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WWñ
NW
NNW




111. 11 15 11 14 12
12 15 11 12 8 10
- 66-

- - 59
7 10 7 9 7 11
8 10 7 11 8 9
9 13 6 ii 8 12
8 14 6 10 9 13
6 14 7 Vu 8 13
6 9 7 9 6 10
9 8 8 8 12
65 566 630

10K 9K 10K

868198
- - 67

565657
5566-.
8767-

13 8 11 8 8 8
12 9 15 10 13 10
12 9 Vu 10 13 11
8 10 9 8 8 12
795669

13 11 12 11 11 9
8 10 10 10 6 8

- 76-
5767-.
789898
8 11 9 9 9 10
9 11 7 10 8 9
8 13 7 10 7 10
6 13 - -
7 12 611 "6 ii
- - 79
6 lo 2.1Q

628 681 699
10K 9K 8K

12 8 17 a 16 14
9. 9 15 11 11 13
6665-

65- -

- - 56
7 8 8 7 6 6
10 11 8 9 7 9
1012 - 69
7 II - 8 13
6 12 - 10 13
- - 5 17

- 7869
No. of Observ. 758 690 736 819 693 641
Average Speed 8K 8K 8K 9K 9K 11K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals--
Continued




10,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
T9T_%R K

Calm 0 - 0 0 - -
N 9 28 13 23 11 20 11 19 9 14 -
NNE 10 20 7 19 - - 6 16 -

518- - - - -
ENE - - - - - -
E - - - - - -
ESE - - - - - -
SE - - - - 513-
SSE - - - - - -
S - - - - 9 15 11 16
65W - - - - 7 15 7 16
SW 827 622 822 820 9201018
WSW 92511231021 11214. 8151317
W 1321t101615211- 1222 9201013
WNW 152712181122 1221 920 9114.
NW 132513 2013 2+ 920 715 6i4.
NNW 10 18 9 19- 10 21- 9 16 - -
No. of Observ. 6 523 88 582 Jfli 6t1
Average Speed 23K 19K 20K 18K 15K 1UK

Jul Aug Sep Oct Nov Dec

Calm 0 - - - - 0
N - - - 71J4 12221221
NNE - 6 16 10 22 10 22
NE - - - 6 12 6 18 5 18
ENE - - - - 612 -
E - - - - - -
ESE - - 712 - - -
SE 79 611 611 - - -
SSE 10 9 9 12 6 12 - - -
S 16 13 114. 16 8 15 8 13 - -
55W 114. 114. 17 17 12 17 11 18 - -
SW 14 15 19 17 16 20 7 18 - 6 25
WSW 1211131511422 820 717 726.
W 5 11 - 11 311. 9 19 10 214. 15 28
WI1W - - - 9 18 11 22 13 28

- - - 6 17 11 23 13 26
NW - -- - - -2-11_1 17
No. of Observ. 736

-
682 721. 701 601 603

Average Speed 12K 1t4.K 15K 16K 19K 23K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals-
Continued




30,000 Feet m.s.1.

Jan Feb

Calm 0 0 0 0 0
N 641637- 752-
VNE - - - - - -
NE - - - - - 0
EWE 0 - 0 0 - -
E 0 - 0 - - -
ESE 0 - 0 0 0 -
SE - 0 0 - - -
SSE 0 - 0 - - -
S 0 0 - - - -
55W - - - - - -
SW 1151 6431447 74810422550
WS117 16 61 23 46 15 46 13 48 10 51 19 40
W 155514582151 245621491847
NEW 116017461450 124420381045
NW 18 49 11 43 16 46 17 39 10 54 -

345610 50 841u39-
No. of Observ 105 126 138 158 187 208

___

Average Speed 52K 45K 46K +6K 43K 4ix

Jul Aug Sep Oct Nov Dec
K

Calm - 0 0 0 0 0
N - - - - 1336 936
NM - - - - 538-
NE - - - - - -
EWE - 0 0 639 0 -
E - - - - - -
ESE - - - 0 - -
SE - - - - 0 -
SSE - - 0 - 0 -
5 6 18 5 18 - - - 5 10
55W 15 33 34 34 - 7 42 - -
SW 27 34 28 31 21 46 10 41 - -
WSW 173220342341 93810471450
W 132912322139 173110402348
NEW 721 525 835 103613401261
NW - - - 12 32 19 44 11 50- - -5 37 8 12 13 _7 51
No. of Observ. 14 129 132 170 135 101
Average Speed 281( 29K 39K 35K 42K 44K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 19146 Through 1958, at 5,000-ft Intervals-
Continued




35,000 Feet m.s.l.

Jan Feb Mar Apr May Jun

Calm
N
NN
NE
ENE
E
ESE
SE
SSE
S
SSW
SW
WSW
w
WNW
NW
Dnv
No. of Observ.
Average Speed




0

0
0

0

0
0

8
22

11
17




58K 53K 5kK

Jul F Aug
-;-

0 0
8 59 -
0 -

- 0
- 0
- 0
- 0
0 0
0 0

;8io Wr
60 21 61 20 46
L 14 61 26 55
39 17 53 20 67
53 14 54 12 57
64 5 31 6 63

78 99

0 0

- 0
0 - 0
- 0
0 -
- 0
- 0

6 58 12 h# 22 63
18 56 15 55 26 48
24 64 22 50 20 52
14 47 17 149 8 42
13 hi 10 145
6 56 9 56

107 105 ii
-

52K k9K 1#9K

Oct Nov Dec
? -n ?J

Calm - 0 0 0 0 0
N 0 - - - 105k 8k3

NE - - - - - -
ENE - 0 0 - 0 -
E - - - - - -
ESE - - - - 0 -
SE - - - - 0 -
SSE - - - - 0 -
S - 632- - - -
55W 18 37 19 34 6 56 10 143 - -
SW 27 44 29 37 26 47 7 45 - 0
WSW 21 38 19 34 22 51 11 44 .11 46 16 54W 114-3110k02036 14 3615551845
WIN - - - 9 35 10 1414 18 51NW - - - 18 33 17 55 8 44

__L_ U±??2_2. ±_52.No. of Observ, 1614 103 81 103 95 67
133KAverage Speed 35K 141K 38K 149K 142K

*Unrepresentative, based on 5 observations.
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals--
Continued




110,000 Feet m.s.l.

__2i J& _±_L 7° _JL_2L_S__ J
Calm 0 0 0 0 0 0
N 0 - - 566- -
NNE 0 - - - 0 -
NE 0 - 0 0 - 0
ENE 0 - 0 0 - -
B 0 0 0 - - -
ESE 0 - 0 - 0 -
SE 0 0 0 0 0 -
SSE 0 0 0 0 0 -
S 0 0 0 - - 0
33W - 0 0 - - 71j.9
SW - 11 53 - - 11 64 23 74
WSW 256527642854 76019632656
W 354818723052 31 6319 4516 50
WNW 144918532167 21 5824 551145

10 46 9 51 8 63 19 43 9 49 -
NEW 1070655642 742636-
No. of Observ. 1 55 78 75 81 108
Average Speed 54K 57K 56K 52K 51K 53K

Jul Au Sep Oct Nov Dec
% K Op T_L JY_%T3Y K

Calm 0 0 0 0 0 0
N 0 - - - 940 638
ERR - 0 0 0 542 620
NE 0 - 0 - - -
ENE - 0 0 - - -
E - 0 - - 0 0
ESE 0 0 - - 0
SE - - 0 0 0 0
SSE - - 0 0 0 -
5 5258360 - 0 -
SSW 15 39 19 42 9 44 7 47, 0 0
SW 31 42 30 34 26 59 10 53 - -
WSW 254123412354 124221461553
W 1436 8512346 273414622152- 0 - 8 38 12 72 21 44
NW 0 - 6 32 11 47 22 64 13 53
NEW - - - 11 49 10 41 9 52
No. of Observ. illS

_T
73 66 74 58 53

Average Speed 37K 38K 47K 41K 53K 46K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals-
Continued




45,000 Feet m.s.1.

Jan Feb Mar Apr May Jun

Calm 0 0 0 0 0 0
N 0 0 0 0 0 -
EKE 0 0 0 0 0 0
HE 0 0 0 0 0 0
IEEE 0 0 0 0 0 0
B 0 0 0 C 0 -
ESE 0 0 0 0 0 0
SE 0 0. 0 0 0 -
SSE 0 0 0 0 0 0
S 0 0 - 0 0 0
55W 0 0 0 0 571 -

8 55 0 0 - 21 46 22 68
WSW 20 62 42 60 17 51 16 40 26 45 37 52
W 361+723631+855 1+051+1850201+1+
NEW 131+016621553 27532838 638
EN 10 55 10 39 17 45 9 36 0 -
NEW 13 56 9 50- - 7 55 - -
No. of Observ. 39 31 4 39

-
3111

Average Speed 52K 58K 51K 50K 1-5K 50K

Jul Aug Sep Oct Nov Dec
T3 K

Calm 0 0 0 0 0 0
N 0 - 0 0 73591+2
NNE 0 0 0 0 - 0
NE 0 - - - - -
iEEE 0 0 - 0 0
E 0 0 0 - 0 0
ESE 0 0 0 - 0 -
SE 0 - 0 0 0 0
SSE 0 - 0 - 0 0
s - 825 - - 0 0
SSW 8 44 i6 35 0 - 0 0
SW 36 44 36 34 31 48 7 35 0 -
TSW 32 37 i8 38 21 63 20 50 20 40 21 52

I1 2237121+2.3141 2031+13371839
kINW 0 0 - 18 43 i8 59 1853
NW 0 0 - 15 38 27 58 21 36
NEW 0 0 - 7 58 11 4i -
No. ofobserv.50504ff 551W
Average Speed 40K 34K 45K 40K 47K 42K
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TABLE 9. Frequencies of Direction (%) and. Average Speeds in Knots
(K) of Prevailing Winds, 19146 Through 1958, at 5,000-ft Intervals-
Continued




50,000 Feet xn.s.1.

Feb Mar

Calm 0 0 0
N - 0 0
NIlE 0 0 0
NE 0 0 0
END, 0 0 0
B 0 0 0
ESE 0 0 0
SE 0 0 0
SEE 0 0 0
S 0 0 0
85W 0 0 0
SW 947- -
WSW 21 55 33 55 20 148
W 44 40 30 52 49 41
WNW 12 35 17 414 11 242

6 40 7 37 18 33
iw 6614 10
No. of Observ. 34- 30 45
Average Speed 46K 50K 42K

Jul

Calm
N
NINE
NE
BIlE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW

NNW
No. of Observ.
Average Speed




- 0 0
O 0 0
O 6140
O - 0
O -
O 0 -
O 617-
- - 0
- - 0
714- o
7 19 10 16 -
38 27 21 26 16 49
2232 27 22 32 43
16 30 - 27 31
- 8 15 11 24
0 0
0 0 0
k

26K 19K 36K

Jun

O 0 0
O 0 -
O 0 0
O 0 0
0 0 -
O 0 0
O 0 -
0 0 0
O 0 0
O 0 0
O 10 24 -
- 20 35 30 36

18 34 37 23 28 45
41 44 20 33 16 38
31 39 13 51 12 28
O 0 -
8520 -
39 30 50

41K 31K 37K

Oct Nov

O 0 0

0 - 0
0 - -
- 0 -
- 0 0
- 0 0
O 0 0
O 0 -
- 0 0
0 - 0
9 25 - 7 21
22 45 16 38 24 48
26 37 11 40 26 32
15 30 27 44 5 41
11 31 18 51 12 43
- 16 29 17 25

T47 45 42
34K 38K 34K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals--
Continued




6o,ooo Feet m.s.1.

Calm
N
NNE
NE
ENE
B
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW
No. of Observ
Average Speed




Jan Feb Mar

0 0 0
- 0 0
C 0 0
0 0 0
0 0 0
0 0 0
0 0 0
- 0 0
0 0 0
O 0 0
0 0 0
0 0 0
- 23 43 -

32 25 32 33 55 25
23 25 23 22 36 25
23 19 18 19, 7 26
917- 0
22 22 31

21-i-K 29K 25K

Jun

0 0 0
- 0 -
0 11 7 0
0 0 11 13
0 0 11 7
0 6 6 II 13
0 0 -
0 0 76
0 5 k ii 10
0 11 10 11 13
0 6 lIt 25 10
13 23 11 13 -
23 22 5 18 0
39 23 11 11 -
7 22, 6 5 0

10 21 11 18 0
7 lIt 17 5 0
31 ld

22K 10K

Calm
N
TJNE
NE
ENE
B
ESE
SE
SSE
S
SSW
SW
WSW
W
WNtq
NW
NNW
No. of Observ
Average Speed




Jul

0 0 0

0 0
- 5

12 11 18 10 19 9
21 11 18 12 0
15 16 28 13 0
18 16 5 11 0
6 7. 10 10 -
- 8lIt 10 11
- 0 7 12

12 9 - 16 6
0 - 10 13
- 0 7 10
0 0 -
0 - 13 11
0 0 0
a-I- -ji

12K 12K 10K




K % K

0 0 0
- 11 20 lt 17

- - 57
- 0 0
0 0 -
0 0 0
0 0 0
- 0 0
- 0 0
- - 0
7 25 8 23 8 5
26 21 8 8 16 23
12 18 19 21 8 29
lIt 22 22 15 11 28
12 15 16 27 16 18
913 819 1611
43 37 37

17K 20K 17K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 191+6 Through 1958, at 5,000-ft Intervals-
Continued




65,000 Feet m.s.1.

Jan Feb Mar r May Jun
_K K 7 K1C3 K

Calm 0 0 0 0 - 0
N n18 6io - - 0 -
NTJE 1112 5120 - - 0
NE 0 0 - 0 97 -
ENE 5280 0 0 - 1812
E 0 0 0 0 14 12 27 12
ESE 0 0 0 0 9 61513
SE 0 0 0 - - 1811
SSE 514 0 0 0 913 911
S 0 0 0 0 - 0"
SSW 0 0 0 0 0 0

0 0 925 81391+ -
WSW 5 1+ 11 46 22 20 35 14 9 6 0
W 11 18 33 1+1+ 30 16 23 19 9 0
WT1W 26 26 28 18 22 20 12 15 0 0
NW 5 24 11 11 9 22 - - 0
NEW 21 18 6 10 0 8 21 - -
No. of Observ. 19 18 23 26 22 33
Average Speed 19K 28K 19K 15K 7K 12K

K
Calm
N
NNE
NE
ENE
E
ESE
SE
SSE
S
86W
SW
WSW
W
NEW
NW
NNW
No. of 0bserv.
Average Speed




0' 0
0 0
0 0" 6 6
- - 0

11 16 6 11 9 11
31 18 58 15 18 10
36 15 12 8 15 7
6 10 9 15 6 17
690 0
- 0 99
- - 96
0 - 64
0 0 6.5
0 -

0 0 0
0 0 68

3 33 34
15K 13K 8K




Nov Dec

0 - 0
- 23 13 -

12 5 13 12 -
6 13 7 12 -
- 0 9 11
0 0 22 11
0 0 6 13
- 0 98
- 0 0
- 0 -
- D 0
0 0 -
21 22 13 14 13 28
21 '13 13 24 9 5
9 17 13 21 0

12 5 7 16 9 22
1 17

34 31
161

32
12K 16K 14K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals--
Continued




70,000 Feet m.s.1.

Jan Feb Mar Apr May Jun

Calm 0 0 0 5 6 0
N 141433 90 10 70 0
NNE 7220 84 565120
NE 1521 0 0 0 6 2 14
EKE 712 0 0 0 28 8; 11
E 0 0 0 0 .5 64721
ESE 7 4 0 0 0 6 12 21 18
SE 0 0 0 0 510 0
SSE 750 0 0' 0 17 5 512
s 0 0 0 s 4 0 512
55W 740 0 10130 614
SW 0 0 15 8 15 8 0 0
WSW 0 25 55 31 20 15 16 11 6 0
W 7 22 17 46 23 25 15 5 0 0
WNW 22 25 17 23 15 19 5 10 6 12 0
NW 738 8i4 814 1514560
NW 0 0 0 0 0 0
No. of Observ. 1111 12 13 20

-
19

Average Speed 21K 30K 17K 9K 18177K 18K

.JUJ. Aug sep Oct Nov Dec
K

Calm 0 0 -
__

0 0 0
N 0 0 0 0 771013
NNE 0 0 - 12 8-1316 -
NE - - 10 11 8 11 7 12 16 18
ENE - 16 17 10 6 8 19 10 9 13 13
E 56 22 61 14 23 11 0 7 21 10 7
ESE 31 17 16 18 17 12 0 - 0
SE 6170 0 0 0 0
SSE 0 0 10 4 - 0 0
S 0 0 108 860 -
SSW 0 0 0 0 0 0
SW 0 0 0 12710120
WSW 0 0 0 23 14 13 14 13 11
W 0 - 712 8 81019 738
WITtY 0 0 - 0 7161028
NW 0 0 - 121210 9 712
Imw 0 0 0 .86 - 1017
No. of Observ, 32 31 30 26 30 31
Average Speed 20K 15K 9K 11K 13K 16K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1956, at 5,000-ft Intervals-
Continued




75,000 Feet m.s.1.

Jan Feb Mar Apr May Jun
-

Calm 0 -- -- 0 0 6 0
N 96 0 980 0
NWE 920 96 0 0 0
NE 37 14 o 0 a -
ENE 18 19 0 0 19 12 18 17
F 0 0 0 19143214
ESE 0 18 18 0 6 4 23 20
SE 0 0 94 610231k
SSE 0 0 0 6 60
S 0 9 8 0' 0 0
88W 0 9 18 18 10 0 0
SW 0 918 1812 64 0
WSW 0 0 0 0 0
W 0 2815 2791360
WBW 936 1810 1981360
NW 1838 0 0 0 0
NNW 0 0 0 6 4 0
No. of0bserv.Uff 11 I6
Average Speed 21K 14K 9K 8K 16K

Jul Aug Sep Oct Nov Dec
:3Ix K

Calm 0 0 7 0 0 -
N 0 0 - 81k - 812
NNE 0 0 0 , a 810 819
NE 0 0 710 - 813 -
ENE 14 20 13 19 17 9 - 8 14 16 15
E 66 25 58 21 28 12 8 8 16 6 -
ESE 17 17 25 18. 17 11 - 0 12 17
SE - 0 0 8110 a
3SF 0 0 0 0 0 0
s o a - 8 ii 0 0
33W 0 0 7 6 - - a
3W o o 8 k - a
iSW . 0 0 0 8 k1222 -

0 0 0 21 14 16 14 12 14
1NW 0 - 0 - 1222 810

0 0 78 - 8 io 819
NNW - - - - 0 1215
To. of Observ. 29 29 24 25 25
\verage Speed 23K 20K 9K 9K 14K 15K

ha
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals-
Continued




8o,ooo Feet rn.s.l,

Jan Feb Mar Apr May Jun
_j; K K

Cairn 0 ------------------------------ -- 6 0
N 0 0 0
WEE 1010 0 0
NE 10 20 7 13 6 22
EWE 20 24 13 14 23 21
E 20, 26 27 14 59 19
ESE 10 46 6 10 6 22
SE 0 71062
SSE 0 0 0
S 10k 0 0
55W 0 0 0
SW 0 0 0
JSW 0 0 0

10 38 7 ik 0
WNW 10 48 7 10 0
NW 0 760
NNW 0 13 9 0
No. of Observ. 10

-
15
-

17
Average Speed 27K 11K 19K

Jul Aug Sep Oct Nov Dec
X_%IJEI3:r

Calm 0 0 0 0 0 0
N 0 0 0 1110 6 4 1713
NNE 0 0 0 0 0 ii 8
NE 0 0 0 0 12 15 33 13
EWE 82613222815 5 61212 612

762575233913 1117129510
ESE 12 21 6 22 17 14 0 0 0
SE - 0 0 0 6 2 0
SSE 0 0 0 0 0 0
S 0 0 512 0 0 0
58W 0 0 0 11 5 0 0
SW 0 0 0 5 It 0 610
WSW 0 0 0 16 21 12 44 0
W 0 6 26 11 10 26 18 23 20 5 14
WNW 0 0 0 10 66 5 11 14

0 0 5 4 0 620
NNW 0 0 0 0 11 9 0
.No. ofobserv.251619 1917T8
Average Speed 25K 23K 13K 13K 16K 13K
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TABLE 9. Frequencies of Direction (%) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals-
Continued




85,000 Feet m.s.1.

Jan Feb Mar Apr May Jun
3Tfl_%3 K

Calm 0 0
N 960
NEE 0 0
NE 0 10 12
END, 0 0
E 966026
ESE 46 7 10 20
SE 0 1020
SSE 0 0
S 0 0
33W 0 0'
SW 9 6 0
1SW 9 18 0

0 0
JNW 0 0
NW 9180
NEW - - 9 10 10
Nb. of Observ. 11 10
average Speed 9K 22K

" Jul Aug Sep Oct Nov 'Dec
_%flJ[t

Calm 0 0 0 7 0 -- - -
N 0 0 0 716177
NEE 0 0 0 0 8 2
NE 0 0 13 5 14 11 0
ENE 7 34 10 30 13 15 7 6 8 2
E 80 26 50 25 4o 18 0 9 34
ESE 13 27 30 22 7 14 0 0
SE 0 0 712 21 60
SSE 0 0 0 0 0
5 0 0 0 0 0
55W 0 0 0 7 4 0
5W 0 0 712 0 0
NiSW 0 0 7 20 7 30 25 44

0 10 28 6 10 22 24 25 31
JNW 0 0 0 0 0
NW 0 0 0 0 8 8
NEW 0 - 0 - 0 - 8 4 0
No. of Observ. 15 10 15 14 12

-

verage Speed 127K 25K 14K 12K 24K
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