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FOREWORD

Weather measurements made at NOTS, China Lake, from 1946
through 1958 are summarized in this report, which supersedes
NAVORD Report 3391, An Analysis of Atmospheric Data at the Naval
Ordnance Test Station Inyokern, California, containing this same
type of information for 1946 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 NOTS

weather.

G. R. SCHRICKER, Head
Instrument Operations
Division

Released under the
authority of
IVAR E. HIGHBERG, Head
Test Department
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ABSTRACT

Surface and upper-air climatological conditions at the U. S.
Naval Ordnance Test Station, China Lake, California, from 1946
through 1958, are summarized.

RECOMMENDED DESCRIPTORS FOR COORDINATE INDEX

Climatology
Weather
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INTRODUCTTON _
wffz'tl?/f't /:?%“ (}”“."’

/ i

Camplete weather\records have been kept at NOTS, China Lake, £

for the past 12 years.™ These records show the Station to have a |
typical desert climate,;wlth a moderate seasonal range of tempera—

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.

Detalls supporting this analysis are given on the following
peges. The principal weather measurements made at NOTS and instru-
ments for meking 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 meteoroclogical data for the Station has
been maintained since January 1946, with observations being taken
at Armitage Field by the Aerology Branch. These observations were
begun in June 1945 but were not complete for a 24-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 935.4 millibars. The mean monthly trend
is from a minimum of 931.5 mbs in June to & maximum of 940.2 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.

ks
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 114°F for the period of
record was observed 22 June 1954. An extreme minimum of 3°F was
recorded by hygrothermograph at G-1 range on 5 January 1949,
Average monthly mean and extreme temperatures are shown in Fig. 3,
with the mean ranging from 43°F in January to 87°F in July.
Monthly and annual mean temperatures are shown in Table b, The
slight heat lag 1s to be expected in a desert locale.



TABLE 1, Sumary of Surface Weather Meapurements 1946-1958

Jen | 0,00227|939.4] 56.6/30.5|43.3| 77|23/48 gj12/kg
80

Feb | 0.00224|938.3} 63.1]35.0(h9.1

%gﬁi 1 {13/48

Mar | 0,00221(935.2{ 67.2]40,1|53.8| B6j2L/56
Apr | ©.002107(934.0| 77.5|49.1/63.6] 97|28,23/4%9

9/53 8.5{k7I112| 0.5} o |31/35|0.27/0.B5]1.3l0.5] o | 0 |awia.z

T
(=]
5/u8 27.0|45]350) 4.5 o |2pil o.és c.89|1.30.2| 0 | o |swhi.ofT7| ¥ 19/52[1k.3/12.8}3.8{35{ o |2.8j0.1| O
66
&4
2]

22
28

May| 0.00213(932.2| 85.4156.6|Tl.2|107|26/50  {38|eg/53  |28.8)k3( 32| o | 1.1}37|30j0.03]0.26|0.6(0.5] 0 | 0 [sWiL.3
L2

1/50
5,/ s 7552042 a.6lz.2l27|o |rafo o
Jun | 0,00210|931.5| 9b.5164.1(79.6 [11k]22/5k 10,54 30.5|4310.7| 0 | 7.7/80|25)0.01|0.07|0.2{0.2}) 0 | 0 [sWwhi.2 wsy |20/47|ak.9; k.4o.7|25p.1{0.5] 0 [ ©
16/kg
Jul | 0.00207/933.0/101.6{71.1|86.9 |111 iae{g}ﬁ 55{3/56 30.5\k6) © | ¢ [er.74s|24|o.0z2|0.18[0. k0.7 O | o lswo.k|5T AW 2hfhg|ek.4| 5.8/0.8116]0 [ 0 [0 |0
£

Aug | 0.00808/533.4100.2] 68,5/ 84.4 [110 Eﬁg/w 53|3/53 31.6[45) 0 | ¢ [:B.o|bk3|2s T 0.03{0.2/0.k] 0| 0 |sW 5.0.2 SLIESE  |11/53|26.7| 3.7/0.8]13|0 j¢.T| 0 | 0O

Sep| 0.00210]933.L| 9%.8/é2.4|78.7 110 éﬁ;s" k{26, z7/48) 32.3|b612.8| o [ 9.1|39{26l0.02]0.68l0.8]0.2| o | o |sw] 8.5|e0 [*S¥ ;fﬁg 25.9| 3.6{0.5[12| 0 |o.s{ 0 |0

oot | 0.00216|935.8] Bl.3]50.2{65.8| 99|2/52 32/30/46 |3n.2iks5| T2{ © | o |3433|c.08|0.bo|o.E(0.1] 0 | o {sw| 4.2 63|zm 23/%6122.3] T7.6{1.1|20]| 0 |0.6] 0 | O
o | 0.00223)939.3| 67.6{37.5]52-2| 85|53/ 20[2/52 | 30.0(u5|389] 6.7| 0 |2m[t3[o.znfr.03)11] 0 | 0 | 0 |sw| 6.7)6r(sy  [18/50a0.8] 6.2(2.002 | 0 [0.60.2] 0
1,2,5/kg
Dec| 0.00227|940.2] 58.6(30.9}bi.5| 75 E{g 1325/48 | 27.6|48|638)20,0| o |27ishjo.k6l0.93l2.0| 0 | 0 | o [sw| 6.5{68]ssw  (h/53 |15.2[11.5[%.2]35] 0 [0.k|0.7| O
l
TOTAL 2720 61.3[57.6 2.9 12.3|2.9{1.0{1.5 | 0.3[10.2 1.6 0.4
ave| 0.002171935.4 T9.0{bo.6)60. 4 294 |36 §W) 9.2 19.9| 8.2{2.3|25
EXTREME uif2a/sh | 9|iz/e pr 1.03 T7lsHm |1/1b/50
| 3/19/52
-,
T » Trace,
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TABLE 2. Average Monthly Surface Pressures (Millibars), 1946 to 1958
1946] 1947 1948| 19L49| 1950 1951} 1952| 1953} 1954| 1955| 1956 1957| 1958| High| Low| Av

Jan 940.41939.4[941.0(939.1[938.0]938.9(939.7(942.31937.9|940.0{937.0/938.4|940.1. {942.3]|937.0(939.4
Feb | 937.41936.71937.3(938.31939.4(937.61938.91939.71940.6(940.7{937.6(936.91936.01940.71936.0(938.2
Mar |'933.6|934.31935.7/935.2(936.41935.4(934.11935.7|934.81937.2(937.7]934.9932.1{937.7{932.11935.2
Apr  1934.51934.31935.31935.91933.61932.51934.41932.01934 . 41934.11933.71933.51934.31935.9{932.0934.Q
Mey |928.9(930.6/932.4]933.0{932.%(|932.5|933.6{933.2{930.8/932.9{933.3]931.6(933.3|933.6(928.9(932.2
Jun | 931.9|929.7|932.5]931.9|931.9]931.0|931.5/931.7]930.61932.1|932.0|931.0]931.41932.5]929.7|931.5
Jul  |933.0(932.9(932.2/933.6{932.81932.3|934.7{933.3]933.1|931.1|934.41933.0(932.2{934.71932.2]933.0
Aug | 932.31932.2(933.9|93k4.1|93%.2|932.91933.6(933.5/933.4]933.2|933.91933.7|933.8 |93%.2|932.2|933.4
Sep |931.9(93%.3]|933.6/933.0|933.5(932.91934.8|934.7/932.4|932.7/934.3|933.8(932.7 {93%.8]931.9(933.1
Oct | 934.01934.91936.1{935.9]935.1936.0937.5[936.7|936.0(|936.2|935.8934.5|937.0937.5/934.0(938.8
Nov  |937.4(937.8]940.6[940.9(938.9(938.7(937.8{939.1[940.1]937.5|943.6(939.4 [938.6 |943.6|937.4939.3
Dec 938.0{940.0/939.0(939.0 939.2 938.3(939.6|943.1[942.11938.5[942.6|9k1.3|9k2.L4 |943.1(938.0 |9k0.2
High |940.41940.0{941.0(939.1(939.41938.9{939.7943.1{9k2.1|9k0.TI0k3.6{qk1 .3 {0k2 L 19h3. .6}~~~ 940.9
Low |928.9]929.7(932.21931.9/931.9(931.0/931.5(|931.7[930.6(931.11932.0(931.0 {931 .k |-~=~- 928.9|931.1
Av 934.41934.81935.81935.81935.4 |934.91935.81936.21935.5(935.5(936.6{935.2|935.3 |-==-= | - ===~ 935.h
Hi Mo.| Jan | Dec | Jan | Dec | Feb | Jan | Jan | Dec | Dec | Feb | Nov | Dec | Dec

LoMo.| May | Jun | Jul | Jun | Jun | Jun | Jun | Jun | Jun | Jul | Jun | Jun | Jun
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TABLE 3. Greatest aud Average Daily Temperature Ranges (© F)

1946 | 1947| 1948 19k9| 1950| 1951 1952| 1953| 1954| 1955| 1956/ 1957| 1958 | High| Av

Jan | 40-29|41-29|42-30|42-20 |46-26 (h2-28 |35-23 [hh~31 [47-26|35-23|38-25(39-23|38-29 | 47 | 26
Feb | 42-2640-28|42-30|40-27 |43-32 [40-28 [38-27 [45-32 |41-32|{41~28 |42-27|36-25|37-23 | 45 | 28
Mar |39-22|41-18[41-30]38-25 |40-32 [42-26 {41-23 |43-32|37-25 |43~30(45-32(36-25]33-21L | 45 | 26
Apr |41-29|42-27 |47-29|42-29 {44 -32 |40-29 |42-29 |41-29|37-30|39-27 |41-26|37-27 | 4027 | 47 | 29
May |36-28(35-27 |43-32|38-27 |37-29 |38-29 [12-32 |40-28 | 40-31|38-28 {40-27 [37-27 |41-32 | 43 | 29
Jun |38-31|35-2k |43-32}38-30 (41-32 [43-31 |40~30 [42-32 [43-29|39-31 |40-32|37-30(42-31 | 43 | 30
Jul |38-27|37-29 |43-35|38-29 [37-29 |46-31 [h2-31 [45-32 [38-29 |41-31|38-29|40-32|41-33 | 46 | 31
Aug |37-30[39-27 [41-35|43-3h [38-33 [41-32 38-32 |45-32 |k1-30 [43-29 [4O-34|37-31[41-32 | 45 | 32
Se‘ 4127 43-31143-34 16637 135-28 |45-36 h6-31 |4h-35 |45-32 |k0-31 [h3-32 #3-33 bo-32 | 46 | 3R
Oct [41-27 39-25 4231 |4l -3k (43-31 [42-32 |45-37 |43-32 |k3-34 [41-33 [41-30|39-27 |k1-32 | 45 | 31
Nov |L2-24|37-26 |40-30 [45-38 h1;3o 41-31 [36-29 |42-29|39-29 [41-30 |45-36 |38-27 [41-31 | 45 | 30
Dec |36-25|36-23 |36-26|43-28 |30-30 [36-25 |39-2k [k1-32 |37-25 [38-26 |48-33 |b4-28 [4O-34 | 48 | 28
mex | 42 | 43 | k7 | 46 | b6 | 46 | 46 [ b5 | N7 | k3 | 48 | k| k2 | M8 | -
Mesn.] 45 |29

1269 T¥odT HOAVN
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TABIE 4. Awnual Mean Temperature (°F) by Mouths

From observations taken at Armitage Field 1946-1958

Month | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 195k | 1955 | 1956 | 1957 | 1958 | Average
Jan 45 Ul 46 35 41 k5 L1 ho 45 40 L7 L1 L6 43

Feb L8 52 h? Ily 52 ko 50 L9 53 43 ko 55 58 kg
Mar 52 | 58 | 49 | 53 | 56 | 56 | 50 | 56 | 51 | sk | 56 | 58 | 51 54
Apr 66 6l 62 67 66 63 63 63 69 59 61 63 | 62 6k
May 71 Th 68 70 72 72 ™ 65 77 69 71 68 15 71
Jun 79 79 79 82 78 81 76 77 80 79 83 8k 80 80
Jul 85 8 | 8 | 8 | 87 | 88 | 87 | 90 | 89 | 85 85 9L | 87 87
Aug 85 [ 8L {83 |8 | 8 | 8+ | 87 | 83 | 83 |8 | 83| 8 |8 8k
sép 76 8o 78 78 76 80 79 81 78 8o 81 78 80 79
Oct 61‘ 67 66 63 | 70 | 65 L | 65 67 | 68 | 63 62 70 66
Nov 50 k9 oL 59 59 51 50 5k 25 52 L9 L9 52 52
Dec b6 ) b k1 | k3 5L 045 bk b k3 b o4l b7 | 43 | by | 45 Ll

AV 6 | 65 |63 |64 | 66 | 65 | 64 | 65 | 66 | 64 | 64 | 65 | 66 64

1269 IMOIMY (MOAVN
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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 elevatlon of the sun. In contrast, the data
for Riverside, California, taken from the Monthly Weather Review
and availlable 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 renge of U48°F occurred in December
1956,with the average extreme range by months being 4L5OF. The mean
daily range by months varies from 26° to 32°F.

The seasonal extremes of hot and cold weather are shown in
Fig. I, which gives the number of degree days for each month, the
number 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 & given day equals the difference between the
mean temperature and 65°F. The monthly totals indicate the amount
of artificial heating required.

Precipitation. Precipitaetion in the Station area is seasonal,
with negligible amounts from April through October. There is the
winter maximum to be expected in & location near a region having a
Mediterranean-type climate. The large variation typical of & desert
is shovn by a maximum annual totel of 5.88 inches in 1952 and the
minimum of 0.14 inches in 1953. The annual and monthly precipita-
tion is shown in Table 6. The yearly average over the period is
2.12 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 11-14 Januvary 1949, snow fell
over the entire area, reaching depths of 12 to 14 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 diemter fell in sufficient
quantities to cover the ground (Ref. 2).

10
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TABLE 5. Solar and Sky Radiation

Monthly averages of the total daily solar radiation (direct
and diffuse), in gram~calories per square centimeter, received on
a horizontal surface, measured at NOTS with a 50-junction Eppley
pyrheliometer placed ou the roof of the instrumentation laboratory
at G-1 range¥*.

Mouth | 1049 1949 [1950 | 1951 [1952 1953 {1954 [1955 |1956 {1957 (1958 | Av
Jan | 227 313 | -~ | 286 | 269 '305 333 | 314| 311| 312 337 | 300
Feb | 295 hO6 | -~ | 433 | 373 | 411 | 458 bSk| k92| 4OT| -~ |L1k
Mar | 416 522 | -- | 554 | 516 | 557 | 587 | 620| 625| 608 | 516 | 552
Apr | 523 616 | -~ | 640 | 624 | 663 | T50| Th2| 720 | 768 T54 | 680
ey | 493 | 700 | -- | 756 | 735 | 766 | T97| 806 | 808 | 78U | B2k | 783
Jun | 593 | 729 -- | 810 | 768 | 828 | 842 | 84k | 857 | Bho| 882 |82k
Jul | 584 | Thle| -~ | 767 | 728 | TSk | TT6| T79| 775 | 837 | 829 | 763
Aug | 531 673 | -~ | TH2 | 715 | 72T | Th5| T725| 756 | 763 | TO9 | 706
Sep | 469 587 | -~ | 636 | --|615| 6Tk | 646 | 648 | 660 | 651 | 604
Oct | 356 | 487 | -- | 69| --|500| b7k | 502| 505 | hug| 485 |LL4O
Nov | 279 375 | 3421 312 -~ | 346 | 346| 367 | 386 367 | 358 | 348
Dec | 223 | 293 |278| 2k3| 243 | 311] 292 275| 329 299 | 319 282
Av | 416 | 537 -- | 554 | --|565|590| 590 | 601 592 | 606 |558

*Tustrument moved to this location in February 1958. Former

location was on the roof of the third story of Michelson Laboratory.
¥¥Riverside, Califorunia data listed for comparison.

11
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TABIE 6.

Anvnual Precipitation in Inches by Moaths

From observations taken at Armitage Field 1946-1958

Month | 19h6 | 1947 | 1648 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | Average
Jan T ap T |0.55[0.09(0.08]2.13| T |1.41|{0.48|0.71|1.00{0.38| 0.53
Feb [0.07 0.0k |0.19 0.1k |0.16 |0.01]| 0.15|0.00 | 0.0 | T T |o.kl|1.53| o0.24
Mar {0.24]0.080.02|0.140.05| T |1.76| T |0.45]|0.00]|0.00|0.02|0.65| 0.26
Apr T |O.4k [0.060.05| T |0.01|0.05|0.06]|0.00(0.01]0.9%|0.0L[0.58| 0.17
May |0.00} T [0.16}0.03 |0.00|0.13{0.00| T [0.02f T |0.01|0.06| T 0.03
Jun |0.00}0.00 {0.10| T T |0.00f T [0.00|0.00{0.00 |0.00|0.03|0.00| 0.0
Jul |0.03|0.00}0.00| T |0.18| T }0.02|0.02[0.05[0.00| T T it 0.02
Aug g T |0.00(0.03] T T T T T |0.00 |0.00 |0.00 | 0.01 T
Sep }0.02 |0.00|0.00| T |0.78[0.00]/0.22| T [0.kL|0.00|0.00|0.05|0.15 | 0.12
Oct [O0.17 |O.k2| T n T T |0.00| T |0.00|0.00|0.07|0.03|0.50 | 0.08
Nov |1.87 T |0.00{0.04 |0.02 [0.05|0.55|0.06 |0.76 |0.05 |0.00 |0.16 n _o.27
Dec |[1.09 [1.05 {0.34}0.32| T |0.56|1.10 [0.00 |0.57 |0.02 |0.00 |0.91 |0.00 | 0.46
Total| 3.49 {2.03 |0.87 |1.30 |1.28 |0.84}5.88 | 0.14 | 407 |0.56 |1.73 |2.68 |3.70 | 2.19

*T = trace.
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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 December. 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 & minimum of 6 mph in December to 11 mph from
March through June. DPeak gusts of 77 mph from the southwest on
1h January 1950 and from the west on 19 March 1952 have been ob-
served.

An analysis of the Summary of Monthly Aerological Records for
Armitege 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 beccomes
dominant between 1400 and 1500 in the afternocon, 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
mountein 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 meteorologlcal observations
call for the reporting of restrictions to visibility only when

1k
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visibility is less than 7 miles throughout one-half or more of the
horizon, local conditions of visibllity may be worse than those
reported. Usually velocities of 35-40 mph cause blowing duct,
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 throupgh 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-L8, 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 viecinity of the housing area and the local
asphalt plant may limit visibillty in the southeast and southwest
quadrants, particularly during winter morning hours 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 thexmal conditions. The 5,000-ft level is rela-
tively indeterminate, with no definite indications. At 10,000 £t
and above, the effect of winter storms beccmes evident, with
pressure minima in January and March resulting from the more
freguent 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 NOTS. 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 £t above m.s.l. has a generslly north-south orientation
throvghout the year, determined by the mountain-valley topography.
From 10,000 through 55,000 £t 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.

17
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TARLE

7. Summary of Radioscnde Date, 1949 Through 1958

Monthly averages of pressure P (millibars), temperature T (°C), and relative mmidity H
(per cent), at various altitudes above mean sea level.

1259 190day QUOAVN

Height Jan| Feb| Mar | Apr| May| Jun| Jul| Aug| Sep| Oct| Nov| Dec |Average
Surf. P bl | 9kl | 937| 936f 93| 933| 935| 935| 935 938| 9k | 9k2 937
T 7.4]11.0]15.0[18.5| 22,6{ 25.9| 28.9| 27.6| 24.1| 19.1| 13.7| 9.5 19.5

H 50 37 32 32 29 24 26 26 28 31 35 42 32

5,000 P k7! BL8| B46| 84| Bhs| Bhs| 8uB| 88| 8h7| 8u8| 84| 850 8L7
T k.6 6.8] 8.2111.7{15.8|19.6|23.5|23.1|21.1|15.8|10.7| 8.2 14.8

H 43 39 34 33 31 26 28 26 27 29 34 38 32

10,000 P 701 703 700 7021 TOWY T705| TO9 | 7O TOB| 7061 TO06| TOS5 705
T -2.1| ~«1.2| -1.7| 0.5 k.5| 9.0{12.5{11.9| 9.9( 5.9| 2.8| 1.3 -5.0

H 39] | 39| | 38| 31| 38| 35| 35| 35| 36} 3h 37

15,000 P 5T7| 578 576 578 581] 584 589 589 587 s584| 582 581 583
T -10.4 [-10.9 |[-11.0| -8.8 | -5.6| -L.0| 1.8| 1.0} -0.3| -3.1| -5.9| -7.8 4.7

B bhi b} b3) hoj 3B) 351 S0 hi| h2) 35| 35) W 2

20,000 P Yol k2| b71| b73| by7| 481 | L8G| LkBs| uB3| LBo| L478| LY 478
T -21.3 {-21.7 |-21.7 {-19.5 |-16.0 {-11.3 | =8.1| -9.4 [-10.5}-13.9 |-16.6 [-18.4 -15.2

H 43 L5 L2 39 33| 33 45 37 L3 38 Lo Ll Lo

25,000 P 3821 382 38L( 383 388| 392| 397| 397| 395! 390| 387| 386 389
i -32.4 ]-33.1 |-33.1 {-30.8 |-27.4 [-22.9 |-19.1 |-20.0 |-21.8 |-25.1 |-28.0 |-29.9 -26.4

H L6 53 L7 L3 39| 32 by 30 38 L2 Lo L Ly

30,000 P 305] 306| 304] 307| 311 317| 322] 321] 319| 315 312| 310 313
T =h2.3 |-bh. kb |-bk 2 (=42 .6 |~39.6 |-34.4 {-30.2 {-31.5 [-33.0 [-37.1 |-39.8 |-k1.8 -37.9

)i 51 61 L2 Lo L6 25 38 32 35 L0 3k by 37

35,000 P eho | 242 | 2Ll | 23| 28| 253 258| 257| 255| 251 28| 2L6 2Ly
T -53.5 |=53.4 [-53.9 |-52.7 |-50.2 |-45.1 |-L0.8 |-41.9 |-43.1 [-47.5 [-45.9 |-51.7 -48.3

ko,000 P 191 191 | 190| 191| 196 202| 206| 205| 203| 199 196| 19k 198
T -57.2 |-57.1 |-58.8 |-58.5 |-56.7 |-53.8 [-50.5 |-51.0 |-51.6 |-55.4 |-5T7 .4 |-57.©6 -55.2




6T

k5,000 P 1%9) 1k9| 1ko| 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 |-64.1. [-63.3 |~63.6|-63.1|-63.6|-62.6 -61.8
55,000 P 91.71 91.9| 91.6f 92.4| 93.5[ 96.3] 98.4] 98.3] 97.3] 95.0[ 93.3] 93.2 9%.5
T ~61.4-62.2|-60.3 [=59.3 |-6L.0 [-63.3 [-65.5|-64.5|-6L.5|-63.9|-64.3(-65.0 -63.0
60,000 P 2.0 72.7| 71.7| 72.7] 73.4[ 75.3] 76.7| 76.6| 75.9| 75%.5| 73.1| 72.6 4.0
T -61.2|-62.0}-60.3|-58.6]-60.2|-61.4 |-61.5|-60.6[-61.8 |-62.3|-63.5|-64.4 -61.5
65,000 P 56.1| 56.1| 55.9] 56.7| 57.%| 58.6] 60.2| 59.9| 59.2| 57.9| 56.7| 56.k 57.6
T -59.91-61.2(-59.0|-57.3|-57.5|~57.91-57.7[-56.61-58.2{-59.8 | -61.4]-61.6 -58.0
70,000 P Lh.1| 43.9] 43.8| Kh.8] 45.0[ 6.0 47.1] 47.1] 46.7| 45.9] LL.L| ih.p 15.3
T -58.7|-60.3|-57.1[-55.8|-55.5[-55.2 |-5L4.7|-5L.1|-54.9 |-57.2|-59.2|-60.0 -56.8
75,000 P, 38.6] 3%.4] 35.5] 35.1] 35.5] 36.3| 36.9| 37.2] 36.9] 36.1] 3L.8| 34.6 35.6
T |-56.8|-59.7|~5k.8|-54.41-52.6|-52.5[-52.0|-51.3|-52.5 |-5k.1[-56.5|-57.5 -5k .k
80,000 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|-49.3|-50.4{-49.3|-48.8|-19.8|-51.5|-54.3|-56.8 -51.8
85,000 P 2L.5] 21.1| 22.1 22.2] 22,3| 22.6| 23.4| 23 k| 23.0[ 22.3| 22.0[ 21L.2 224
P -54.6|-53.5|-46.81-48.6|-48.1 |-48.5|-47.8|-46.5]-48.1|-49.1|-52.0|-5k.3 -49.5
90,000 P 16.9] 16.8] 17.5| 17.9| 17.k[ 17.8| 18.%| 18.3| 18.7| 17.6| 17.2] 16.6 17.7
T -53.0]-50.8|-kk.9|-43.9]|-46.1 {-45.5 [~k5.2|-U45.1 |-kk,5|-47.0|-40.9|-52.6 ~47.1
95,000 P 13.%| 1k.0} 13.7| 1%.2] 14,1} 13.9] 14.8] 14.6 k7] 1421 13.5] 13.k 1L,1
T -48.6|-45.0(-k1.7|-40.5]~42.1 [-43.2{-43.8|-42.5|-11,9]|-46.5]-L8.6|-49.5 -4,
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 11k
T | -b7.5) ====]-35.4(-37.4[-39.0|-40.9|-42.0|-k0.9|-k0.2|-bk,0|-45.9|-45,6 | -h2.2

L2589 LMOdTY QUOAYN



0g

Height

ft/m.s.1.

60, 000

55,000

50,000

45,000

40,000

35,000

30,000

1st Leaf F\\\\
]
Tropica ey
emperats /////
///
Po /
-—-.___Jjar |
Arctic A
[~ ’//’/
D J F M A M J
Month
FIG. 6.

Mean
Annual
Heights

B E——

Monthly Average Tropopause Heights Over NOTS (1955—1957).

1269 TMOJHY TEOAVN




NAVORD REPORT 6527

8 Mean
460°A Annual
\ Potential
—_—— \gf”’\‘\\\ Temperatures
[ ——— —————
1440°A \“~\ /
L2o%A
o \\ __’__,,..-—--—-______/ SrEE
Loo”A
380% -
\‘“"-«.__ / o — —————————
360°A
" -F"-"/ N\‘-
340°A - < —
__...--""'/ // \ \\
. T
fe) I -7 \-_..____- e s
320°A ~ .
300°A

Month

FIG. 7. Monthly Average Potential Temperatures of the Tropopauses Over
NOTS (1955-1957).

21



NAVORD REPORT 6527

TABLE 8. Prevailing Wind Directions, 1946 Through 1958

A liitude above mean sea level

Month § 3,000 | 5,000 10,000 |15,000 {20,000 [25,000 |30,000 |35,000 {40,000

Jan | N,SSE Nl WNW| W,WNW W W NW|  SW W
Feb SSE N| MW,N| NNW| NNW| WSW| WSW| wsW| wsw
Mar SSE N W NW | W, W W W W W
Apr | s,ssw N| W,WNw W W W W W W
SW
May SE N |S,SW,W [SW,WNW [WSW,WNW|  WNW W Wl WNW
WNW, IV
Jun SE N| WSW| WSW|WSW,W SW SW| WSW| wsw
Jul SSE s s| ssw SW SW SW SW SW
Aug s SSW SW SW SW sW SW sW Sw

Sep SSE,S [8sSW,Sw SW 8w SW SW WSW SW SW

Oct SSE N | SSW |wsw,W SW SW W it W
Ssw

Nov |SE,SSE N N W | W N | Nww NW

Dec SE N Wl vow | W W W VLW | W, W

22
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TABLE 8. Prevailing Wind Directiouns, 1946 Through 1958--Continued

Altitude above mean sea level

Mouth| k5,000 [50,000 |55 ,000]60,000 65,000 | 70,000 |75,000 (80,000 85,000
Jan W wl v w|l ww |  ww|  NB| ENE,E| **
Ieb WSW WSW W W W N ¥ F¥* *¥e
Mar W W W W w|  wsw wl o o] owx
Apr W W W w| wsw | sw,usw wl o oxe| o

W, N
May | wNW| WSW| w| NW| E| ENE|ENE,E B| ESE
Jun | wew{ sw| sw| ssw E E E E| E
Jul swi  sW 5 E| ESE E E E| E
Aug sw| WSW | SSE,S| ESE E T E E| E
' SW
Sep | sw,W| WsW Wl ENE E E £ E| E
Oct | WSW,W W w| wsw|wsw,W | wsw W wl W
Nov Wl oww | | ww N |MEwsw| E,W W [WSW, W
Dec |WSW,MW w| W |visw ﬁnm;j E NE| ENE NE| %
I

**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-
gquencies are given in per cent and speeds in knots. Frequenciles
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 fraom 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 h0,000-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,
vhen 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.

2l
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TABLE 9. Frequencies of Direction (75) 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
%l Kl %] K| %] K | Ki_%{ K| %] K
Calm 7 8 9 5 - -
N 10 (10| 8|12 6] 10 6| 9/ 8|10} 6] T
NNE 61 71 61 5 =~ - - -
NE = o = & = =
ENE - - - - - -
E 5t 31 5| 3| = - 50 4 51 &
ESE 8| 3] 7| 3| 61 4 71 4% 8| 5| 9| &
SE 71 3110 4} 8] L 9| 5/ 10| 5|12 5
SSE 10| 4f 12| 4| 11| 5 71 6| 8} 5111 5
S 81 6/10| 5| 7| 6 8 8/ 8| 71 T| 6
SSW 6| 8/ 6|10 6| 8 8|11} 5} 71 6| 9
sW - - 6| 11 8|12 6|11| 6|10
WSW 51 7| - 81|16 7116] 8 12| -
W 6| 8/ 512 8| 1k 7112] 5i15| 6|10
WINW - - - - - -
W - - - = - -
NNW - - 6111 - - 5|1 8
No. of Observ.| 771 571 629 626 [N 758
Average Speed 5K 6K 8K 8K 7K 6K
Jul Aug Sep Oet Nov Dec
21 K| 90 X] %] X %] KI %] K[ 9| K
Calm - - - 8 o T
N - - 7L 7 61 710} 7| 9|10
NNE - - - - 21 7] -
NE - 6] 4| = - - 51 3
ENE 51 4] 6 4| - -1 - -
B 6| 4| 8| 4| 6| & 6] 3| 5| 3} 5| 2
ESE 8| 4| 8| 4| & & 81 3| 71 3| 8] 3
SE 9| 8] 94 5 8] 5 0] /11| |10/ 3
SSE L | 6111L)] 6f11] 5 11 5112 & 71 4
8 12| 6|l12) 7|1 11} 6 9| 71 8| 5| 8] &4
SSW 61 7| 71 7 T 7 T1101 5| 5 -
SW 7171 9 8/ 8| 8 6 (10| - 5110
WSW 67| - 6|10 6|11 - 6113
W (7| - 51 5 - - 7116
WNW - - - - -
N o - = - -
NNW ” . - - -
No. of Observ.|758 698 735 815 698 645
Average Speed 5K 5K 5K 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.l.

Jan Feb Mar Apr May Jun
% K K[ %] K %] K| %] K| %] K
Celm - - - - - -
N 14| 11] 15 {11 1k| 12 13) 11} 12j11{ 11| 9
NNE 12| 15( 11 [12| 8] 10 8| 10| 10{10| 6| 8
NE - 6| 6| - - - -
ENE - - - - - -
E & = = - & -
ESE - - - - - -
SE - - - - 71 6| -
SSE - - - 51 7] 6 7| =1
S - - 51 9 7| 8| 9| 8| 9| 8
SSW T 10| 71 9] 7! 1 8l 11| 9} 9| 9|10
SW 8{ 10 7l11| 8] 9 9| 11| 710 8] 9
WSW 9 13| 6 (11| 8} 12 8| 13| 7/10| 7|10
W 8| 14| 6 (10| 9| 13 6| 13| - -
WNW 6 14| 7 [1k{ 8] 13 7| 12| 6|11| 6|11
W 6 9| 7| 9| 6|10 - - i1 2
NNV 9] 8| 8] 8] 7]10 6l 10| 6] 9/110)| 8
No. of Observ.| 765 566 630 628 684 699
Average Speed 10K oK 10K 10K 9K 8K
Jul Aug Sep Qct Nov Dec
21 Kl 97 K| %] K %] K| %] K| %] X
Celm - - - - - | -
N 8| 6f 8/ 71 9| 8 12| 8| 17| 11| 16| 1k
NNE - - 61 7 9| 9| 15| 11| 11| 13
NE - - - 61 6/ 6| 5| -
ENE - - = - - -
E - - - - - e,
ESE 51 6f 5] 68 5| T 6 5| - -
SE 5151 6| 6] - - - -
SSE 8|71 6| 10 - - - 51 6
8 13 | 8{ 11| 8 8| 8 71 8( 8| 71 6| 6
SSW 12 | 9} 15|10| 13|10 10 |11y 8} 9| T| 9
sW 12 | 9] 14| 10| 13|11 10 | 12| - 6| 9
WSW 8 |10y 9| 8f 812 T1lL; = 8|13
W 7|19 5| 6/ 6| 9 6 12| - 10| 13
WIW - - - - - 5] 17
NW - - - - - -
NNW - - - - 71 8] 6| 9
No. of Observ.| 758 690 736 819 693 6L41
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
%] K| %] K| %] K %] K| %] K| %] K
Calm o] - 0 0 d - -
N 9| 28] 13| 23} 11| 20 11| 19| 9| 14| -
NNE 10f{ 20| 7| 19) - - 6| 16| -
NE 51 18| - - - - -
ENE - - - - - -
E - - = - - i
ESE - - - = -
SE - - - - 5( 13| -
SSE - - - - - -
S % “ ﬂ - 9| 15} 11| 16
SswW - - - - 71 151 7| 16
SW 8| 27| 6| 22| 8| 22 8| 20| 9| 20} 10| 18
WSW 91 25| 11| 23| 10| 21 11f 24| 8] 15| 13| 17
W 13| 24| 10| 16| 15| 24 12| 22| 9} 20| 10| 13
WNW 15) 27| 12| 18| 11| 22 12y 21| 9| 20| 9| 1k
W 13( 25| 13] 20| 13| 24 gl 20| T| 15| 6} 14
NNW 10f 18| 91 19| 10| 21 9| 16} - -
No. of Observ. 674 523 588 582 6l 671
Average Speed 23K 19K 20K 18K 15K 1hK
Jul Aug Sep Oct Nov Dec
%] K| %] K[ %] K %1 K| %] K| %] K
Calm 0 - - - - 0
N - - - 71-1k{ 12| 22| 12] 21
NNE - = - 6| 16] 10} 22| 10} 22
NE - - 6| 12y 6| 18| 5| 18
ENE - - - 6f 12| -
E - 5 a ” - "
ESE - - 71 12 - - -
SE 7| 9 6] 11| 6 11 - - -
SSE 10| 9| 9| 12| 6} 12 - | -
S 16| 13| 14{ 16| 8| 15 8| 13| - -
- 88w 1% 1k 17| 171 12| 17 11| 18| - -
SW 14| 15) 191 17| 16| 20 71 18 - 6] 25
WSW . 12| 1k| 13f 15| 14| 22 8l 20 7| 17| 7| 26.
W 5(11f - 11f 1k 9| 19| 10{ 2k| 15| 28
WhW - - - 9] 18} 11| 22| 13| 28
NW - - - 6 17| 11} 23| 13| 26
W - - . - 9| 17| 81 17
No. of Observ. 736 682 724 701 601 603
Average Speed 12K 14K 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 Intervels--
Continued

15,000 Feet m.s.l.

Jan Feb Mar Apr May Jun

2] K| %] K[ %] K %1 K| %] X1 9] K
Calm 0 0 - 0 0 0
N 8138] 7130 - 6(26] 6{23| -
NNE - 5{29 | - - - -
NE - - - - - -
ENE - - - - - -
E - - - - - -
ESE - - - - - -
SE 0 - - - - -
SSE - - - - - -
S - - - - 8118 71825
SSW - - - - 8l22(10]25
sW 10139 5|34 9|25 8l29|12]| 22| 1k | 26
WSW 10 34|14 29|14 ] 26 16| 3L (11| 31| 1625
W 18] 31110] 26 | 14| 29 17| 30| 10| 2k| 13| 20
WNW 18| 2913} 30| 15| 33 12| 32} 12| 2] 11 | 2k
NW 13| 32| 12| 26|20 31 10) 25| 11| 25| 6|26
NIW : 91 31]15| 28 (13| 30 11 2k | 9] 25| 6] 24
No. of Observ. 416 351 L5 L65 L52 510
Average Speed 31K 26K 28k 27K 23K 23K

Jul Aug Sep Oct Nov Dec

%1 Kl %] K| %] K %] K| %| K| %] K
Calm - 0 0 - 0 -
N - - - 6(21L] 10| 24} 7|28
NNE - 0 = - 61 25| -
NE - - - - 5({ 16| -
ENE - - - - - -
E s - = - - -
ESE 61| - - - - -
SE 8113 6|12 -} - - -
SSE 12) 13| 5(12| 5| 16 - - 0
S 13| 14| 16} 14| 8] 17 T 17| - -
SSW. 16| 18| 18} 19{ 13| 21 11| 24f - =
SW 1k} 18] 22| 20| 16| 24 10} 21| 6| 32{ 8] 39
WsW 8| 17| 11| 19| 13| 23 11| 25| 12| 31| 10§ 36
W 6] 16| 5{ 15| 10{ 19 11| 27| 9| 30} 1k| 29
WNW - - 10] 16 8] 25| 10| 32| 16| k1
NW - - 6] 12 8| 25| 17| 35| 15| 31
NNW - - - 7] 21] 10| 27| 13] 29
No. of Observ] 450 438 504 515 NP 385
Average Speed 15K 16K 19K 21K 27K 32K
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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

20,000 Feet m,s.l.

Jan Teb Mar Apr May Jun
%] KT %] K| 4] K o] K1 %] K| 9| K
Calm 0 0 0 - 0 0
N 8138| 6{31] - 61281 5| 33| -
NNE - - - - - -
NE - - - - - -
ENE - - - - - -
E - - 0 - 0 -
ESE - - 0 - - -
SE 0 - - - - -
SSE - - - - - -
S - - - - = -
SsW ~ - - - 6] 38| 10135
sW T]5L| T|3L] 7|3 8| L7 |10] 33| 17| 37
WISW 151 46| 121 29| 13| 29 b |42 16} 33] 18] 31
W 19| b1y15(35|20] 36 231 k3 |21 34| 181 30
WIW 18| 35| 14| 26| 201} 35 18137116 30| 91 34
W 9| 31{15] 34| 13| o 10| 32114 29| 7| 36
NNW 121 40| 17| 35| 12] b1 133 | 71 k0] -
No. of Observ.| 345 272 331 370 390 438
Average Speed Lok 32K 35K 37K 32K 31K
Jul Aug Sep Oct Nov Dec
%l K| %] K| %] K %] K| %] X| %] K
Calm 0 0 0 0 0
N - - - - 229 71|31
NNE - - - - 6| 26| -
NI - - v - - o
ENE - 0 0 - - -
B = - - - " "
ESE = - - - - .
SE 812 - - - - 0
SSE 71131 5|12} - . s -
S 11{15| 8|15| - - - -
- 8SW 1| 20| 16| 23| 12| 24 11| 30| - -
swW 20| 21 231 25| 191 29 |28 = 6| L1
WSW 1121 20| 25| 13| 28 1213311 37| 13| 39
W 9l 22| 8|22 15| 25 1228 13| 35| 16| 38
WNW 6] 20| 5|13 9|2k 81 31|14 32| 17| bk
W - . - 6|15 9| 24 [ 18] 41| 14| kb
NNW - - 6] 20 8126 9| 27] 13| k2
No. of Observ.| 392 318 413 440 321 289
Average Speed 20K 20K 23K 26K 32K 39K
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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

25,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
%1 K| %] K| %] K %] K| 9] K[ %] K
Calm 0 0 0 0 0 0
N 8138| 8|38 - 9139 - -
NNE - = = = - =
R = 3 = & = -
ENE = - - - - -
E 0 - 0 - - -
ESE - - 0 - - -
SE 0 - 0 - - -
SSE 0 - -1 - - -
s & - = i - =
Ssw - - - - 6(5L] 8|3k
SwW T3] 8 30| 7|43 TI35|112 ]33] 21| 41
WSW 14| 501 19) b | 13| 46| 12| 48| 14| k2] 19| 39
W 21| 47l 11| ko) 21| bk 22| k51 15( 35| 20| 36
WIW 19| k6| 17| 6| 20| b6 | 15] 39[18[ k3| 9 kk
W o 4 18| 4 | 17| L4k 11(35({ 12| 34| -
NNW 1k 56 8| 51] 9[k| 11|36| 9|38 -
No. of Observ.| 160 179 254 256 327 335
Average Speed heg |  jkek Lhx 39K 38K 36K
Jul Aug Sep Oct Nov Dec
%] X| %] K| 4] K 2] X| %] K[ %] K
Calm 0 0 0 0 0 0
N - - - - 11 (35| 10| 46
NNE - -= - - 5128 - .
NE - = = - - -
ENE - - - 5 - -
E - - = - - -
ESE - - - - - -
SE - - - - - -
SSE 5{15| - - - - -
S 8113| 7| 22| - - - -
SsW 151 27) 11| 24| 9| 32 6| 30| - 0
8w 23127| 2ki 29)20 (32| 13|30 5|32 -
WISW 16 25( 21) 3119 39 10{31]10]|50|10] 38
W 11| 26| 15| 2h{ 17| 29 12} 34| 1k ko | 22| b2
WNW T122] 6| 20| 7|26 11| 33{ 15| 33| 18] 52
NW - - 6123 12| 32| 14| 52| 8| 60
NNW - - - 9| 27| 14| 38| 13| 47
No. of Observ.| 323 260 251 297 2LT 183
Aversge Speed 22K 25K 30K 30K 38K Lhg
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TABLE 9. Frequencles 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.l.

Jan Feb Mar Apr May Jun
9 K %[ X %] K % K % K 94 K
Calm 0 0 0 0 - 0
N 6 ¥ 6| 371 - 7| 52| - -
NNE - - - - - -
NE - - - - - 0
ENE 0 - 0 0 - =
E 0 - 0 - - -
ESE o] - 0 0 0 =
SE - = 0 0 “ - -
SSE ) - 0 - - -
S 0 0 - - - -
SSW - - - - - -
SW 11| 51] 6] B3| 14| b7 7| 48| 10| k2| 25| 50
WSW 16| 61| 23| 46) 15| U6 13] 48| 10} 51} 19| ko
W 15| 55| 14| s8] 21| 51 2L 56| 21| 49| 18] bt
WNW © 11| 60| 17| 46| 14| 50 12| 44| 20| 38| 10| ks
NW 18| 49| 11| 43| 16| L6 17| 39{ 10{ 54 -
NIW 14| s56] 10| 57/ 71 50 8| 41| 11} 391 -
No. of Observ] 105 126 138 158 187 208
Average Speed 52K 45K Léx LK k3K 1K
Jud, Aug Sep Oct Nov Dec
% K| %] K| %] K % K| %] K| %] K
Calm - 0 0 0 0 0
N - - - - 13| 36| 9| 36
NNE - < - - 5| 38| -
NE . - i “ & i
ENE - o} 0 6| 39 0 -
N - - = = - o
ESE - - - 0 = -
SE - - - - 0 -
SSE - & 0 - 0 -
S 6| 18| 5| 18| - - - 5| 10
Ssw 15{ 33| 14| 34| - 7| 42| - =
SW 271 34| 28| 31| 21| 46 wlk| - -
WSW 1 17| 32] 20 34| 23| W 91 38| 10| 47| 14| 50
W 13| 291 12| 32| 21| 39 171 31] 10] 40| 23| 48
WNW 71 2L 5| 25| 8] 35 10| 36| 13| Lo| 12| 61
W " s % - 12|32 19 k4| 11| 50
HNW - - 5137 8132 13| 52| 7]51
No. of Observ. 21k 129 132 170 135 101
Average Speed 28K 29K 39K 35K k2K Lhx
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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

35,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
2l K| %] K| %] K| %] K| %] K| %] K
Calm 0 0 0 0 0 -
N - 85| - - - -
NNE - 0 - - 0 -
NE 0 - - 0 - 0
ENE 0 - 0 - 0 -
B - - 0 0 - -
ESE 0 - 0 - 0 -
SE - - 0 - 0 -
SSE 0 0 0 - - -
S 0 0 0 - - -
SSW N - - = - -
SW 81987 10| 47| -~ 61 58 12| k| 22| 63
WSW 22| 60} 21| 61| 20{ L6 18| 56| 15| 55| 26| 48
W 19| k9| 14| 61 26| 55 2| 64 ] 22| 50| 20| 52
VN | 11| 39| 17| 53| 20| 67 14| b7 17! b9 | 8] k2
N 17 53| 14| sk | 12| 57 13| k2| 10| k5| -
NNW 9l 64 5{ 31| 6] 63 61 56| 9| 56| -
No. of Observ.| 6L 78 99 107 105 148
Average Speed | = [58K 53K 54K 52K hox Lok
Jul Aug Sep Oct Nov Dec
%] K] %] K| %] K | K| %| K| %] K
Calm - 0 0 0 0 0
N 0 - - - 10| 54| 8] 43
NE - Y a0 - = -
NE - - - ._ - o
ENE - 0 0 - 0 -
B - - - i - =
ESE - - - - 0 -
SE - - - < 0 -
SSE - - = - 0 -
'8 - 6] 32 - - - -
SsW 181 371 19| 34| 6] 56 1043 - | -
sW 27| W] 29| 37| 26| b7 71 45| - 0
WsW 211 38| 19| 34| 221 51 11| b4 |21 6| 261 5k
W k| 31 10 bo| 20| 36 1k| 36| 15| 55| 18| Ls
VW - - - 91 35|10 b {18 51
NW - - - 18)33|17{ 55| 8] Uk
NINW 0 - - 11| ko[ 20| 50| 6] s0
No. of Observ.| 164 103 81 103 95 67
Average Speed 35K 33K ik 38K Lox ok

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

40,000 Feet m.s.l.
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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.l.

Jan F'eb May Jun

=
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N
NNE
NE
ENE
ESE
SE
S8
S
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SW 55
WSW 20 | 62
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Average Speed 52K 58K 51K 50K b 5K 50K
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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

50,000 Feet m.s.l.
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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

55,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
4] K| %] K| %] K %] K[ %] K| %] KX
Calm 0 o) 0 0 0 0
N - 0 0 0 0 =
NNE 0 0 0 0 0 51 10
NE 0 0 0 0 0 0
ENE 0 0 0 0 0 -
E of 0 0 0 0 0
ESE 0 o) 0 0 0 0
SE 0 0 0 0 0 -
SSE 0 0 0 0 0 0
S 0 0 ¢ 0 0 -
SSW 0 0 0 0 71 12) 19| 29
8w - - - 0 22| 32| 24| 24
WSwW 19 36| 25} 49 |11| 32 17| 321 22| 27| 19| 21
W 19 31| 42| 39 [ 43| 35 k31 35| 30| 16| 16] 16
WNW 271 281 17| 32 | 31| 28 31| 31| 15| 21| -
NW 19| 27 812611 31 6l 35| - -
NHW 8| 48| - 0 - 0 0
No. of Observ.| 26 24 35 35 27 37}
Average Speed 32K 39K 32K 34K 23K 22K
Jul Aug Sep Oct | Nov Dec
%1 K| %] K| %] K %] KT %] K] 917 K
Calm 0 0 0 0 0 0
N 0 0 - - 71 29| 5| 23
NNE - 0 - 0 0 0
NE 0 - 0 - 0 -
ENE 51 71 © - - s 0
B 0 9/ 10| © 0 0 0
ESE - 71131 0 0 - 0
SE 0 11111} 0 - 0 0
SSE 0 913 71 - 0 0 0
) 23| 1h| 13| 12| - - 0 0
SsW 81 17| 9| 131104 11 6115 0 0
SW 15] 14| 13| 12 |12 14 9] 18| 0 =
WSW 10| 2b| 9|13 17|23 | 19| 29|12} 2k [ 13| 28
W 13| 16| © 2k | 20 23| 30|19 30| 23] 35
WNW 0 - 10| 1% 15| 24| 17| 28| 26] 30
NW 5114 71 4 |151 13 171 22| 29 33|10} 31
NNW 5] 1 - 0 0 12] 16| 18| 17
No. of Observ.| 39 s L3 L7 b2 39
Average Speed 1LK 11K 17K 24K 27K 28K
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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

60,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
%] K| %] K[ %] X %] K K| %] K
Calm 0 0 0 0 0 0
N - o] 0 - 0 -
NNE 0 0 0| 0 11| 71 0
NE 0 0 0 0 0 11113
ENE 0 0 ) 0 0 1l 7
E 0 0 0 0 6| 6 |11]13
ESE 0 0 0 0 0 -
SE - 0 0 0 0 71 6
SSE 0 0 0 0 S| < 11|10
S 0 0 0 0 11|10 (11§13
SSW 0 0 0 0 6|1k |25]| 10
SW 0 0 0 13| 23 11 (13| -
WSW N 23| k3| - 23122 | 5(18 1] 0
W 321 25132133155 25 v|a3 (111 | -
WIW 23| 25 23| 22| 36| 25 7|24 6| 5|0
NW 231 191819 71 26 1021|1118 | ©
NNW 91 174 - 0 7114 |17] 5| o
No. of Observ. 22 22 31 31 18 28
Average Speed 2k 20K 25K 22K 10K 11K
Jul Aug " Sep Oct Nov Dec
2 K| %] K K %] K[ %] K[ 2] K
Calm 0 0 0 0 0
N - - - - 11{ 20 {1k 17
NNE 0 0 - - - -
NE = ol X3 | X ¥ = - 31 9
ENE 12 11 {18110 19| 9 - 0 )
E 211 11 (18| 12| © o} 0 -
ESE 15| 16 [ 28| 13] © o) 0 0
SE 18| 16| 5|11} © 0 0 0
SSE 6{ T|l10|10]| - - 0 0
s - 8| 14|10] 11 - 0 0
SSW - ) 7112 - - 0
8w 12 9| - 16| 6 Ti 25| 81 23| 8| 5
WSW 0 - 10| 13 26 21 | 8| 8 |16]| 23
W - 0 7| 10 12| 18 {19f{ 21 | 8| 29
WNW 0 0 - 1k| 22 [22] 15 |11 | 28
NW 0 - 13| 11 12| 15 |16 27 |16 18
NIW 0 0 0 9113 | 8] 19 16| 11
No. of Observ., 33 Lo 31 43 37 37
Average Speed 12K 12K 10K 17K 20K 17K
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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

65,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
%] X[ #1 K| %] K Kl 91 K| 4] K
Calm 0 0 0 0 » 0
N 11|18 6|10 - - 0 -
NNE 1112 5]|12f © - - 0
NE 0 0 - 0 91 71| -
ENE 51281 © 0 0 - 18| 12
E 0 0 0 0 1h[12 [27] 12
ESE 0 0 0 0 9] 6 {15]| 13
SE 0 0 0 - - 181 11
SSE 5114 | 0 0 0 9113 | 9] 11
S 0 0 0 0 - 0
SSW 0 0 0 0 0 0
SW 0 0 9| 25 8]13] 9] 4| -
WSW 50 |11 46| 22| 20 351k | 91 6] O
W 11| 18 33| k| 30| 16 23/ 191 9| 4| o
WINW 26| 26 28|18 22| 20 12 15| © 0
NW 5laf 1111} 9] 22 - - 0
NNW 21/ 18| 6/10| O 8| 21| - -
No. of Observ.] 19 18 23 26 22 33
Average Speed 19K 28K 19K 15K 7K 12K
Jul Aug Sep QOct Nov Dec
Pl K1 %] K[ 2T K| "% K| %] K| %] K
Calm 0. 0 - 0 -
N 0 0 - - 23113 | -~
NNE 0 0 6| 6 2l S1233( 321 =
NE - - o} 6113 Tl12| -
ENE 11116 6 (11| 9|11 - 0 9| 11
B 311858 |15(18 (10 0 0 22|11
ESE 36|15 |12| 8| 15| 7 0 0 6|13
SE 6|10 915 6117 - 0 9| 8
SSE 6| 9] o J B - 0 0
s _ - 0 9| 9 - 0|, -
SsW - - 9| 6 - 0 0
SW 0 - 6| & 0 0 -
WswW 0 0 6.5 2L 2213 14 [13] 28
W 0 - - 21| 13(13[ 24| 9| 5
WNW - - - 9l 17{13] 20| o
NW 0 0 0 12 5| 7116 9| 22
NNW 0 0 6{ 8| - 10116 | 6] 17
No. of Observ.| 36 33 3k 34 31 32
Average Speed 15K 113K 8K 12K 16K 14K
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TABLE 9. Frequencies of Direction (‘}S) and Average Speeds in Knots
(K) of Prevailing Winds, 1946 Through 1958, at 5,000-ft Intervals--
Continued

70,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
g K| %] K| %] K %] K [ %] K| %] K
Calm 0 0 0 5 6 0
N 1kt 1k |33 9| o 100, 710 0
NNE 71 221 0 8] L 5/ 6 5] 12| o
NE 15/ 21 o ‘0 0 6| 2| 5] 1k
ENE 71121 0 0 0 28| 81| 11| 14
B 0 0 0 0 5] 61 47| 21
ESE 71 4| o 0 0 6| 12} 21| 18
SE 0 0 0 0 51 10| O
SSE 71 50 | © o 0 171 5| 5| 12
S 0 o} 0 51 4]0 51 12
SSW 71 4| 0 0 10113 | O 6| 14
SW 0 0 15| 8 15{ 8 | 0 o]
WSW 0 25| 55 |31/ 20 15| 16 {11| 6| o0
W 71 22 {17! 46 (23| 25 15 5| 0 o}
WNW 22 25 117| 23 |15 19 5/ 10 | 6] 12| ©
NW TI 38| 8| 14| 8| 1k 15| 1% | 5| 6] o
NNW 0 0 0 0 0 0
No. of Observ.] 1k 12 13 20 18 19
© Average Speed 21K 30K 17K 9K T 18K
Jul. Aug Sep Oct Nov Dec
%] K| %] K| %] K %] K| %] K| %] K
Calm 0 0 - 0 0 0
N 0 0 0 0 1Tt T|30]| 23
NNE 0 0 - 12| 8-|13| 16| -
NE - - 10 | 11 8111 | 7| 12| 16/ 18
ENE - 16| 17 |10 6 8] 19 10| 9| 13| 13
E 56 22 [61] 14k |23 |11 o] Tl 21| 10{ 7
ESE 31| 17 {16} 18 |17 |12 0 - 0
SE 6] 17| 0 0 0 0 0
SSE ol 0 101 4 = 0 0
S 0 o} 10| 8 8 610 -
Ssw 0 0 0 0 0 0]
sW 0 0 0 12| 7 (10| 12| ©
WswW 0 0 0 23{ 14 (13] 14|13 11
W o] - 7112 8| 8 [10]19] T| 38
WNW 0 0 - 0 71 1610 28
NW 0 0 - 1212 [10| 9| 71|12
NNW 0 0 0 .8 6| = 10| 17
No. of Observ.| 32 31 30 26 30 31
Averasge Speed 20K 15K oK 11K 13K 16K
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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 Intervalg-~
Continued

75,000 Feet m.s.1.

Jan Feb Mar Apr May Jun
] K1 %] K| %] K a1 K| %] K| %] K
Calm 0 - -1 0 0 6 o]
N 9| 6 0 9l 81| 0 0
NNE 9| 20 9| 6 0 0 0
NE 37( 1k 0 o] 0 - _
ENE 18| 19 10 0 19| 12| 18] 17
E 0 0 0 19| 14| 32| 14
ESE 0 181 18 0 6| k| 23] 20
SE 0 0 9! 4| 6] 10] 23] 1k
SSE 0 0 0 6| 6| O
S 0 g| 8 ol 0 0
SsW 0 9118 181101 0 0
sw 0 9| 18 18112 ] 6} 4| 0
WSW 0 0 0 0 o}
W 0 28| 15 27| 9 (13| 6| o
WIW 9| 36 18| 10 19| 81|13} 6] o0
NW 18] 38 0 0 0 0
NNW 0 0 0 6] 4| o
No. of Observ.| 11 31 11 16 22
Average Speed 21K/ 1k 9K 8K 16K
Jul | Aug Sep Oct Nov Dec
] K| %] K| %] K 2] K| %] K| %] K .
Calm 0 0 7 0 0 -
N 0 0 - 81k | - 8| 12
NNE 0 0 0| o| | 8/ 10| 8} 19
NE 0 0 7 {10 - 8 13| -
ENE 14f 20 |13l 19 117 | 9 - 8| 14| 16| 15
E 66 25 |58] 21 |28 |12 8| 8 16| 6] -
_ESE 71 17 {25] 18 |17 {11 - 0 | 12] 17
SE - 0 0| 8111 | o 0
SSE 0 0 0 0 0 0
S 0 0 - 8l111]| o 0
SSW 0 0 716 - . - o}
SW 0 0 0 8| b - 0
WSW (o} 0 0 - 81 k12| 22| -
W 0 0 0 21 | 14 [16] 14 { 12| 14
WNW 0 - 0 - 12| 22| 8] 10
W 0 .0 71 8 - 8l 10| 8| 19
NNW 0 0 - - 0 12¢ 15
No. of Observ.| 29 AN 29 ol 25 25
Average Speed 23K 20K oK 9K 14K 15K

ko
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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 Intervalg--
Continued

80,000 Feet m.s.l.

Jan Feb Mar Apr May Jun
4 K| %] K| %] K 5T K| %] K| %] K
Calm 0 e | | am] e e | = | 6 0
N 0 0 0
NNE 10{ 10 0 0
NE 10| 20 71 13| 6| 22
ENE 20| 24 13| 14| 23] 21
E 20} 26 271 1k | 59| 19
ESE 10| 46 61 10| 6| 22
SE 0 7110 6] 2
SSE 0 0 0
5 10f bk 0 0
SSW 0 0 0
SW 0 0 0
WSW 0 0 0
W 10| 38 711k| ©
WNW 10| 48 7110] 0
NW 0 71 6] ©
NINW 0 131 9 ©
No. of Observ.| 10 15 T
Average Speed 27K 11K 19K
Jul Aug Sep Oct Nov Dec
4 K| %] K| %] K %] K| %] K| %] K
Calm 0 0 0 0 0 0
N 0 0 0 11f 10| 6] 4| 17] 13
NNE 0 0 0 0 0 11| 8
NE 0 0 0 0 12} 15| 33| 13
ENE 8 26| 13| 22 | 28] 15 5| 6 (12} 12| 6| 12
E 76| 25| 75| 23 | 39| 13 11! 17 [12] 9] 5| 10
ESE 12f 21| 6| 22| 17| 1% 0 o} 0
SE - 0 0 0 6| 2| ©
SSE 0 0 o) 0 0 0
S 0 0 51 12 0 0 0
SSW 0 0 0 1] 5] 0 0
SW 0 0 0 51 4| o 6| 10
WsW 0 0 0 16| 21 |12 44| ©
W 0 6] 26 | 11| 10 261 18 (23| 20| 5| 1k
WNW 0 0 0 10| 6| 6| 5| 11| 14
NW 0 0 0 5/ 41 o 6| 20
NNW 0 0 0 0 1L 9| o
‘No. of Observ.| 25 16 18 19 17 18
Average Speed 25K 23K 13K 13K 16K 13K

b
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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.l.
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MISCELLANEOUS PHENCMENA

Detailed descriptions and analyses of miscellaneous atmos-
pheriec phenomens occurring in the Station aree are given in
Refs. 6-25.
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