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INTRODUCTION

The Geophysics Division of the PMTC (Pacific Missile Test Center), Point Mugu, California,
provides meteorological, oceanographic, geodetic, and other geophysical services to users of PMTC
facilities. Highly trained specialists maintain the routine operations of the division, support opera-
•i.-ns on the PMTC ranges, and are available to all range users for consultation.

Paint Mugu is the primary location for which climatic data are available at PMTC. A weather

facility is also operated by the Geophysics Division at San Nicolas Island in the Sea Test Range, and
-*another is operated at the Pacific Missile Range Facility, Barking Sands, Kauai, Hawaii.

This brochure is designed to provide the range user with some of the basic environmental infor-
mation needed in planning operations and presents a general overview of climatic conditions for Point
Mugu and San Nicolas Island. A brief look at climatic conditions at Barking Sands is also given.

More detailed information regarding environmental conditions at these facilities and other loca-
tions of interest, may be obtained by contacting the PMTC Geophysics Division.



PACIFIC MISSILE TEST CENTER FACILITIES

Point Mugu Complex

Location

Point Mugu. site of the PMTC Headquarters, is located oil the southeastern edge of tile Oxuard
Plain at 3407' north latitude, I 1907' west longitude. The cities of Oxnard and Ventura are about
8 and 12 miles, respectively, to the northwest: and Camarillo is 9 miles to the north-northeast. Tile
Los Angeles Civic Center lies.53 miles to tile east-southeast.

Local Topography

The average elevation of Point Mugu is 12 feet MSL (mean sea level). The terrain rises gradually
north and northwest to tile foothills of the Topa Topa mountains. Two miles to tile east lie the prin-
cipal terrain features of tht irea: Laguna Peak (1.457 feet) and La Jolla Peak (1,567 feet). The hills
on the eastern side of these two peaks merge into the Santa Monica mountains which are generally
2,000 to 3.000 feet in altitude. Other inland mountain ranges within 40 miles of Point Mugu attain
heights of' over 8,000 feet.

rhe coast of southern California. between Point Arguello and Point Loma, forms a great embay-
mient comprised of the Santa Barbara Channel indentation. Santa Monica Bay, and the Gulf of Santa
Catalina. Within this embayment tile ordinarily narrow continental shelf extends out to sea 120 miles
farther than at Point Arguello. Rising from this relatively broad platform is a chain of eight major
islands scattered over an area of some 5,000 square miles and extending 130 nautical miles in a gen-
erally northwest to southeast direction.

These islands are often designated as the "'Channel Islands" and are commonly differentiated
into two gr)ups: a northern group consisting of San Miguel Island. Santa Rosa Island, Santa Cruz
Island. and Anacapa Island: and a southern group consisting of' San Nicolas Island. Santa Barbara
l,,land. Santa Catalina Island. and San Clemente Island.

Anacapa Island. approximately 15 nautical miles to tihe west. and Santa Cruz Island, approxi-
mately 35 nautical miles to the west. are often visible from Point Mugu. Anacapa Island is the site
of' a U1.S. Coast Guard lighthouse station, while Santa Cruz Island is the largest and the highest of the
chain (2.471 feet). San Nicolas Island. site of much range instrumentation and an auxiliary landing
field. lies 55 nautical miles south.southwest of Point Mugu and 66 nautical miles southwest of Los
Angeles (see figure 1.
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Station Back ground

nie first observationis ot surlace weather conditions at Point Mugu were made by Naval Weather
.Service per sonnmel in earl~ 1940. and continuous records of' suich observations extend froml Ilhat f'all.
Weather observations were mnade in the vicinity of building 3-5 until about 1950. anid at building 34
fi inj 9io 951 t early 190 %6whetl the observers' location was fl1ovd ito building 552. Much of the
weatheLr ins"t rinelliat ion was fir'st inistalled in proximity to hu ildi;ig .34: hosvcver. is measurement
techniques improv'ed. other-iications were chosen for new senisots. Thc present location of most of
lfie mneteo rological inst rumentat ion at Point Mlugu is indicated in figure 2.

1. GEOPHYSICS DIVISION BUILDINGS; PRESENT LOCATION OF WEATHER OBSERVER.
2. OB'1ERVER LOCATION, 1950 THROUGH 1966.
3. OBSERVER LOCATION, 1946 THROUGH 1950.
4. RADIOSONDE BALLOON INFLATION SHELTER AND RELEASE POINT.
5. WIND TOWER (150 FEET).
6. METEOROLOGICAL ROCKET LAUNCH SITES.
7. ROTATING BEAM CEILOMETERS (CLOUD-HEIGHT SETS).
8. TRANSMISSOMETERS (RUNWAY VISIBILITY).
9. TEMPERATURE AND DEW POINT SENSORS.

10. WIND SPEED AND DIRECTION SENSORS.
11. TEMPERATURE. DEW POINT, AND WIND SENSORS: LAGUNA PEAK.
12. SEA WATER TEMPERATURE SENSOR.
13 SITE OF ATMOSPHERIC ELECTRICITY STATION. 19G4 THROUGH 1966.

Figure 2. Location of Geophysics Division Equipment at Point 4fugu.
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General Weather Description

Point Mugu is subject to the typical southern California coastal weather cool summers and mild
winters with a ielativelv small .ra-nge of mean monthly temperatures throughout the year. The three
major lactors influencing the climate of Point Mugu are the semipermanent subtropical Pacific High
whih.h keeps most storms to the north of Point Mugu except between late fall and early spring, the
proximity of tihe Pacific Ocean 4less than 3 niiles to the south and cast from most parts of the
station). and coastal mountains extending from the northwest to the east forming a boundary to the
Oxnard Plain.

Marine air covers the coastal sections of southern California during most of the year, but air from tile
Interior desert regions occasionally reaches Point Mugu. particularly during the fall and winter months. The
coastal mountain ranges act as a buffer in keeping the warmer air out and as a direction-channeling influence
%%hen the desert air tlows over the hills and down the passes during Santa Ana wind occurrences.

The most characteristic feature of this area's climate is the night and early morning low cloudiness
and sunn. aflertaoons that prevail during the spring and summer months, and often occur during the

remainder of the year as well. On a year-round basis, flying weather is above VFR (Visual Flight Rule)
nmininunius I 1.000-foot ceiling and 3-mile visibility) over 80 percent of the time, with March and April

reachirg the 90-percent level and July and August reporting less than 70-percent VFR weather. At the
other end oit the spectrum. the ceiling and visibility are below the lowest instrument landing mninimumns
(11001 fet or I14 mile) only 1h. percent of the time on an annual average. The greatest monthly occur-
rence of such conditions is 3.5 percent in October. the lowest is 0.6 percent in May.

The coastal low cloudines, combines with the westerly sea breezes and the cool maritime air masses
tii ke-p temperaturen mild throughout much of the year. The daily temperature range is about 13 degrees

ini sprinig and sumnmer and about 1lx degrees in fall and winter. The mean monthly temperatures run fromh

a It % of about 53 degrees in January tip to a high of about 64 degrees in Augusi. As in most of southern
Califeorlma. the warnmest temperatures usually occur in late summer and early fall, with daily temperature
maxima iii the upper 8Os and low 90s not ulncommnton. The extremes of temperature, based on records
that extend back to 104,. were both set in 1971. The all time minimum of 270 F occurred in February

aid Oic all time. maximuml ot 10401F occurred in October of that year. This maximum was only the fifth
time in the past 25 years that the temperature reached 100 degrees or better. but subfreezing temperatures

have been observed inI eight of the past 25 winters.

Prevail ing da% tIime ,url'ace winds are tfron the west at 8 to 12 knots, and become northerly in the
eveningli hour% at 3 t, 5 knots. During most of the year. the coastal mountains act as a buffer between the
liartinc a II evet ctastal suthern California and the drier air over the desert regions. IHowever, when high

pressuies build up over the inmt&ior basins in fall and winter. the passes and canyons of these same ranges
act as ciahimiels that direct the Ilow of' air from the desert toward time sea. This situation results in the
Sawta Ana. 2- tee 3-day perio ds ot st rong. gusty. and dry northeasterly winds. In these conditions, the

skies are generall) clea. but there can be much blowing dust that at times can restrict the otherwise ex-

cellent visibilit%. to a few miles. The relative humidity drops to less than 20 percent and the fire danger
III tile brush-covered hillsides rises to extreme levels.
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The strongest surface winds observed at Point Mugu have either occurred during these northeasterlies.
or were from the southeast ahead of ant active cold front in the fall and winter, or were from the west in
spring when a deep low has developed over southern Nevada. Peak gusts have been in the 35- to 45-knot
range.

Precipitation is mostlN a wintertime phenomenon, with over 85 percent of the average season total
(10.5 inches) falling from November through March. Summer precipitation is most often ;. the form of
earl% morning drizzle. and typically leaves only trace amounts.

Although sno, is an almost %earl% occurrence in the higher mountains of Ventura County. it has
fallen -and remained on the ground as snow- only once at Point Mugu. In 1949, nearly 2 inches fell dur-
ing the night of 10 to I I January and mnelted by the afternoon of the I Ith. Trace amlounts of snow that
melted as it fell have been reported on a few other occasions.

Thunderstorms are not musual at Point Mugu. but they are uncommon. They occur only 5 or 6
days of each year. either in summei when moist unstable tropical air is carried over southern California
from; the warmn source regions off the coasts of Mexico. or in fall and winter during a particularly active
frontal paisage. Hail is infrequent. usually small, and of short duration. On occasion, small funnel clouds

are noted during weather situation, favorine a very unstable air mass. These are usually seen offshore as

potential waterspotuts.

Surface visil)ility is most often restricted by fog and' haze in the early morning hours and improves during

late morning. However, in the afternoon. smog ( usually logged as smoke and haze) transported up the coast

from the Los Angees basin on southeasterly winds frequently restricts visibility regardless of' the season.

Because Of its nlearness to the coastline. Point Mugu's relative humidity is high. The annual average is

75 percent and all montlths have many occurrences of 100 percent in the morning hours. During the Santa

Ana winds, however, the humidity will drop to less than 30 percent and often remain below 20 percent for

a major portion of the day.

A brief climatic summary for Point Mugu is provided in table I.

EI

i6



( flO x- 4 X . L j r .- T

C C'q 0 C~

U' N C- T-

m~~~~ - b.(n.z
Ln w 0

X" * .

m 00 1- c

CD > &

- >s~ <~
M

2c to 7,f07 - 0I

(D Cs ') " 5 nZ r- - n tz

C) I: I , .m IVC,0 )71 1

(N N M L -

M~ C

D -

U ~~~~i -D f.: r4 f-f , D . D

r ~~ ~ ~ c 00xC, 00

0~~N cl ý 2 - a
co* !1 C - j o o a;

to Ln r- In? s C P, T I-? !

1; CV LOu

C-4 00 u) N n- ~ a)
-R . A : I 0-- - - - - - -

to L n >-Z

NJJ '?.-- (C W N U, 0

0- CL-

N 77



Monthly Values of Sky Cover and Visibility

A knowledge of the frequency of certain sky conditions (cloud cover) and of certain visibility values
is needed for operations requiring optical tracking. The monthly frequency of occurrence of cloud amount
at Point Mugu, in the standard meteorological classes (clear, scattered, broken, and overcast), and also
in the lay terms often used in forecast preparation (clear, partly cloudy, and cloudy) is given in table 2.
Table 3 shows the monthly frequency of occurrence of horizontal visibility values of under 1/2 and under
I mile, and at least 3. 6, and 10 miles.

Table 2. Percent Frequency of Given Sky Conditions at Point Mugu

Sky Conditions
Month Clear Scattered . Broken Overcast Clear* Partly Cloudy" Cloudy*

January 36.0 25.1 18.1 20.8 48.9 21.1 30.0
February 35.4 23.7 16.8 24.1 47.2 18.6 34.3
March 30.4 27.5 21.1 21.0 44.5 22.1 33.4
April 34.4 26.2 17.3 22.1 48,7 19.2 32.1
May 32.1 22.9 15.4 29.6 43.0 18.2 38.8
June 26.5 16.8 14.4 42.3 34.9 13.8 51.3

July 31.5 19.0 15.8 33.7 40.6 15.9 43.5
August 29.4 22.0 16.2 32.4 40.2 18.2 41.6
September 36.3 17.0 13.3 33.4 45.8 12.8 41.4
October 36.5 22.2 15.7 25.6 47.U 18.2 34.8
rJovember 31.0 24.2 21.0 23.8 42.7 21.1 36.2
December 38.4 24.6 17.4 19.6 50.4 20.3 29.3

Year 33.2 22.6 16.8 27.4 44.6 18.2 37.2

Clear No clouds (0,'10 coverI Clear: 0,'10 through 2.,10
Scattered Scattered clouds (1,10 through cloud cover

5 10 coverI Partly Cloudy: 3/10 through 7/10
Broken Broken clouds (6,10 through cloud cover

9,'10 cover) Cloudy. 8,10 through 10,'10
Overcast Overcast clouds (10 10 cover) cloud cover

* Lay terms

Table 3" Percent Frequency of Selected Visibility at Point Mugu

Note All vis~bility values reported in statute miles.

Visibility Frequency (Percent)

Month
'.1/2 Mile < 1 Mile > 3 Miles f 6 Miles > 10 Miles

January 1.8 2.7 90.3 78.9 68.9
February 2.3 4.4 88.5 78.1 65.9
MPrch 1.9 2.9 92.9 80.9 66.5
April 2.1 3.2 93.0 82.3 65.5
May 1.3 2.4 90.7 77.1 55.4
June 1.7 4.3 84.0 64.7 40.7

July 2.4 4.4 82.3 54.9 29.7
August 3.6 6.8 78.9 52.4 25.8
September 3 6 5.8 81.5 57.7 30.0
October 4.8 7.2 80.7 60.1 42,2
November 2.5 4.0 87.3 70.9 56.4
December 2.7 4.6 87 6 74,6 63.8

Year 2.6 4.4 86.5 69.3 60.8
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Flying Weather

The frequency of exceeding die VFR ceiling and visibility rrlniina of 1,000 feet and 3 miles is
needed in planning aiicraft and missile operations. Similarly, ihe occurrence of weather conditions that

are below certain other ceiling and visibility minima is Llso ofte:-n needed.

Table 4 presents the following frequencies for Point Magu: VFR occurrence, occurrence of
weather below the TACAN (Tactical Air Navigation) minima of 300 feet and i mile, and weather be.
low PAR (Precision Approach Radar) minima of 100 feet and 1/4 mile. These are listed by three-hour
time periods within each month where the period -0000 to 0200," for example. includes hourly obser-
vations made at 0000, 0100, and 0200 PST (Pacific Standard Time). Table 4 also includes the meaui

monthly values, and a graphic presentation of these monthly values is presented in figure 3.

Table 4. Freqtuency of Occurrence of Ceiling and Visibility Values Critical to
Aircraft Operations at Point Mugu

Note Values given in percent.

T Vrce Pet.w Below keolow Belo Below relow
(PST) VFR TACAN PA6 *1 VFCN fis VFR TACAN fP AR TACAN PAR

JOuHue Fea March April

3D00 to 0200 87.6 4.9 3.4 p',.. ? 5.8 24 89.3 4.7 24 88.1 57 27
030 0600 87.4 46 34 C26 6.5 40 87.1 69 39 864 71 50
L C6", 86.2 44 2.1 ,V-.2 82 31 86.4 70 27 841 56 28
00 11. " 867 26 05 89.2 64 08 90.5 21 00 904 26 02

1200 to 1400 895 0.9 00 87.6 24 0.2 93.2 0.6 0.0 92A4 1.2 01
1500.o1700 91.0 07 0.1 887 21 0.3 936 04 00 946 10 00
1800 to 2000 901 20 0.4 885 2.9 1.4 92.3 2.1 00 92.8 29 09
2100 to 2300 88.4 3.3 1 7 882 4.4 2.4 91,2 31 1 6 90 2 33 1.4

All Hours 884 2.9 1.5 88.1 4.8 1.8 90.3 3.4 1.3 89.9 3.7 1.8

May June July August

0000 1o0200. 81.5 46 09 68.6 90 1.4 595 104 2.3 583 12.8 3.8
0300 to 0500 776 6.3 18 59.9 12.1 22 45.6 15.5 45 48.3 207 70
0600 to 0800 755 52 09 576 116 19 42.4 14.7 41 460 20.7 4.4
0900 to 1100 84.6 1 3 00 72.7 32 0.1 691. 13 .0.0 66.8 2.7 0.0

1200 to 1400 91.9 02 0.0 82.9 02 00 81 0 04 0.0 79.1 1 2 00
1500 to 1700 927 1 0 00 87.9 02 00 894 04 00 85.0 1.2 0.0
1800 to 2000 88.5 39 09 80.3 3.6 0.2 809 3 5 00 75.2 2.5 02
2100 to 2300 862 4 2 0.3 75.3 9.2 1.1 73.2 52 1ý0 70.3 7.6 1 4

All 'ours 84.8 313 0.6 73.1 S.0 0.9 87.6 6.4 1.5 80.0 9.7 2.1

Septebnter October November December

0000 to 0200 65 9 100 4 4 71.7 11.2 6.3 82.4 7 1 4.0 83.3 7.3 4.0
0300 tuo 0500 59.1 15.7 7 4 71 5 14.0 8 2 82 2 7.7 5 0 83.9 6.7 3.9
0600 to 0800 52 2 154 5 6 63.4 16.1 3 S 781 82 3.2 82.3 70 2.8
0900 to 1100 732 27 01 766 4.2 04 83.4 3.6 04 836 41 1.0

3. 1200 to 1400 874 0 7 0 0 85 5 1 6 0.2 89 8 1 3 0 2 889 28 01
15001o1700 C71 12 00 88.4 2.0 (04 898 14 01 896 31 11
1800to2000 79 3 67 02 834 55 2 1 894 20 08 860 45 23
2100102300 746 63 26 785 78 41 830 38 21 847 45 19

At I Hours 72 4 7 0 2.4 77.3 7.8 3.6r 84.8 4.4 2.0 86.3 6.0 2.1

VFR - ýl 00.fnol ceiling and 3.mile visibility Year VFlr 80.b
TACAN minimiri's • 300 lroo cerili-' and I nrile visi!)iliy TACAN 5 4

PAR miritnuprs 100.loot ceiling and 1 4 rile visibilit < PAR 1. 1 8
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JAN FEB MAR APR MAY JUN JUL AUG SEP OiCT NOV DEC YEAR

PERCENT_____________ ________________

VR 188.4 186.1 190.3189.91848 3.17 17.6166.0172,4 1,7.3 84.8785.31 I8.

Figure d. Frequency of Ceiling and Visibility Values Critical to

Aircraft Operations at Point Mugu.
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San Nicolas Island

Location

San Nicolas Island. an operating site of tile PMTC, is located 55 nautical miles south-southwest of
Point Mtiuu at .33 15' north latitude. 1 19'28' west longitude. The closest land is Santa Barbara Island,
25 miles to the northeast. Thie remaining Channel Islands li. 50 to 60 miles to the north. and-abouf 50
miles to the east and southeast of San Nicolas Island. Los Angeles is about 65 miles to the northeast.

Local Topography

San Nicolas Island lies with its longest dimension (about 8.5 miles) along a west-northwest -east-
southeast axis. and is roughly elliptical in shape. With a greatest width of about 3 miles, its area is just
over 20 square miles. From the sea, the island has a distinctly table-like profile. Its peak height of 907
feet MSL is located near the central portion of the southern edge of the mesa.

Tihe mesa slopes gently downward toward the north-northeast from a general height of about 850
feet to about 450 feet along its northern edge. The mesa falls off abruptly on its southern, eastern, and
northern sides into deeply eroded canyons. The most precipitous descents occur to the south and east.
with drops of about 750 feet in I mile (a 14-percent grade) and about 300 feet in 1/5 of a mile (a 28-
percent grade). respectively. The slope to the western end of the island is much more gradual, and many
of the canyons are filled with constantly shifting sand dunes.

The major topographical feature of the northwestern end of San Nicolas Island is Vizcaino Point
[figure 4(a)J] , the western side of which is the seasonal home of several thousand sea lions. For many
years the eastern end of the island has been marked by a long sand spit [figure 4(b)], and its shape has
beei, constantly changing. Maps of the 1851 to 1879 era show no sand spit. but reports from about
1910 onward indicate the existence of this feature, with general growth through the early 1940s. In the
I1950s. it began to shorten, and at the present time the sand spit has virtually disappeared.

An auxiliary landing field is located on the eastern portion of the mesa at a height of 504 feet MSL.
"The weather facility is adjacent to the runway at 564 feet MSL. It is to this location that the weather
data presented here should be referenced. Because the station is not at sea level, it frequently is within
the subtropical marine inversion that affects southern California weather patterns for most of tihe year.
Thus many of tile meteorological measurements are not necessarily representative of conditions existing
at sea level, and caution is advised in applying these data.

Station Background

The Navy was given jurisdiction over San Nicolas Island by Executive Order of President Hoover in
January 1933. In August of that year, a weather station was established by the Navy, with observations
sent to the U.S. Weather Bureau office in San Francisco. These data, primarily of temperatures and pre-
cipitation, exist for the period September 1933 through August 1944, at which time the station was closed.

'il
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(a) From the Northwest With Vizcaino Point in the Foreground.

b)From the Southeast. At this writing. sandsPit has virtually disappearod.

F guto 4. Sat) Nicolas Island.
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Inl Noivember I 942. lthe Army was giveni temporary jurisdict io over the islanid. and it then became
a gunimmr and bombing. ranige. it was ret iimed Io the Navy tollowirig the end of*Wo rid War 11 and, in)
14947. Salti Nicofas Island came mii der lthe contro ill* til e Naval Air St atimu. Point MIugu. as part of' the
Naval Air MIissile Test ('entr. ('ont inuotins records f~or lthe island date l'roti that year.

Suirface observations have be-er umade from a site 507 f'eet above MSL and adjacent to tile runway
since at least thre mitd-1I94(Js. Over time years. tile major port ion of' the sturtacc weather observat jois have
beeni made bemsecii 0600 anid ISMX PSI. Thus. il thle montlily frequencies and nioniblly ineatis. there is

I -il it bseiva tionlsie andt tile restimi ing data do ntnecessarily portray file weather over tile entire island.

General Weather Description

[xcept IoM steads% northwesterly winids arid lower annual rainf'all. Satn Nicola% Island expermieces muchi
thle same general weathler patterns as m.'ies Point Mugu: however. ltie island p~resents anl obstruction tol the

prevailing wind flow. Thus. if' stratus clouds are present over time adjacent waters. thle northern slopes tta%
he c' wvercd 11% these los clouds. whtile thle son tleme port ions of* tilie island may be clear. Additionally. small
vo rt ices ma% develop titlitie airflow. crealting occasional clear spotls withini the clouds downiwind ofl lthe island.

Flhe t1% mg weather at Sall N icola,. Islanid is above VFR minimums f I .000-toon ceiling and 3-mile
visblhit% 1 78X peicel oif thle ltime *nit a yeam -round basis, with the best moimthm beinig March (89 percet it
31nd tile wor st tnt inthi Jill% (65 percenit . Annuall) the ceilinig and visibility are below the lowest inistrin-
umelit lan1ding nilnimumlils (I100 feet onl 112 mile) 3.3 Percent of' thme ltime: Nlarchi anid July% againi are thle
best arid wi rI nmithitm. respectively.

[lite ino0deratlg effect lt lthe miurri id ing ocean is sceen inl the small ranige of' meami mont ll
temperaltures. Thie% var% f'rom 54 degrees tin Janummv to 64 degrees inl Septemiber. ti'e warmest monthl.
D~ail% maxim minil temilperat tires are tiear 7() degtees% inl lthe wairmest mont It and near 00 degi ees tin lite
L~tmI esi mm it us. NIin mum teumperat tires genierally vary from tile tipper 40s 1o thle inid-50s t iirough lthe
%ear. Iree/ing temtperatuies haive noti beeni recorded, but several days with maxima over 100' degrees
have occurred: the lighest was 105 degrees tin Sepletembe oft 1955.

Thle average scastiial precipitalm iti is just oiver 6.5 iundies, with 7.3 percetnt of' this amttnmin falling
from No ivembher htrotighi febrtiarv. The summier mmoithfis average less timatin 0.1I inch. anid most oft what
falls, is drile fI mom st ratws clouds. The occurrence of* thunderstortms. hiail, anid fuitnel cloujds is mutch
tlie sa me as at Pu mtt Sitigii aifilreqluen. Visihil its' restrict ionis. hotwever. are munch more likely it) be Cog
attd hia/c, althiough ltue islajid mta% experienice lowered visibility at fites as a result of smong f'ron thle
Los Ancgeles area.

A brief' climatic sumimary for San Nicolas Island is provided tin table S.
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Monthly Values of Sky Cover and Visibility

The monthly frequency of occurrence of cloud amount at San Nicolas Island in the standard
meteorological classes (clear, scattered, broken, and overcast), and also in the lay terms often used
in forecast preparation (clear, partly cloudy, and cloudy) is given in table 6. Table 7 gives the
monthly frequency of occurrence of horizontal visibility values of under 1/2 and under 1 mile, and
at least 3, 6, and 10 miles.

Table 6. Percent Frequency of Given Sky Conditions at San Nicola. Island

I_ _Sky ConditionsMonthII Il '"'
MonthJ Clear Scattered Broken Overcast Clear Partly CI

, January 31.1 25.7 18.4 24.9 42.7 22.6 34.7
February 33.0 24.9 17.6 24.5 43.9 21.4 35.0
March 31.1 24.5 21.3 23.1 42.8 23.1 34.1
April 33.8 25.8 17.3 23.1 45.3 22.1 32.6
May 27.3 23.0 16.0 33.7 39.0 18.5 42.5
June 27.0 21.2 13.8 38.0 31.6 15.5 45.9

July 26.8 23.9 15.7 32.8 40.4 17.8 41.8
August 31.7 24.7 13.6 30.0 45.2 18.0 36.8
September 35.9 21.5 12.7 29 9 47.8 15.2 37.0

October 41.1 21.3 15.1 22.8 51.2 17.4 31.4
November 34.6 26,6 16.9 21.9 47.3 20.3 32.4
December 37.5 25.6 16.0 20.9 49.5 20.1 30.4

Year 32.6 24.1 16.2 27.1 44.6 19.3 36.1

Clear. No clouds 10.10 cover Clear. 0 10 through 2 '10
Scattered Scattered clouds (1/10 through cloud cover

5.10 covel) Partly Cloudy. 3.'10 through 7.10
Broken Broken clouds (6.10 through cloud cover

9.10 cover) Cloudy 8 '10 through 10 '10
Overcast Overcast clouds (10 10 cover) cloud cover

'Lay terms

Table 7. Percent Frequency of Selected Visibility at Saee Nicole" Wand

Note All visibility values repoixtd in statute miles.

Visibility Frequeniy (Percent)
Month

1/2 Mile I Mile > 3 MilesJ 6 Miles - 10 Miles

January 4 9 61 906 83 6 650
February 3 8 5.2 91 2 83 1 660
Match 1 6 2 3 952 84 8 68-6
Aixi I b 2 5 953 798 66 2
May 26 3 7 90.5 720 459
June 36 66 87 3 632 383

July 38 7 5 854 670 24 1
Aupiust 4 0 62 862 54 7 238
Soeptnmbe 24 36 89 7 624 30 7
Octolbr 2 9 4 2 908 688 41 1
NovomnlbIr 23 33 926 791 572
Do• l rxit 4 4 5 7 90.9 80 4 Gi S

Vee 32 4.6 904 719 476

is



Table 8 . Fu iue5prsn hrequency of Occu rren ce of Ceiin wneiiblt alu e r Cicali tofwetr

Aircraft Operations at San Nicolas Wsand

Note Values given in pelCent.

Time eo eo Below BIllw Below Below Below Below

( PST) F TACAN PAR JJ CAN TACA PAR A N PR
JauiyFebruary March AproIl

OO()tOloO0800 838 8 1 5 5 81 6 99 66 82 7 54 317 751 7 3 4 9
0900 to I100 85 2 65 4 5 81 5 7 1 4 5 880 2? 1 1 929 3)1 20
1200 lo1400 374 60 45 878 4 1 23 91 8 1 4 04 903 09 05

15001to1700 879 5 4 4 0 884 3 7 1 9 933 1 4 07 900 1 1 05

All Hours 857 7.0 50 850 6.3 4.0 88.5 29 0.8 85.0 3.? 1.9

May June July August

060,00to0800 54 9 101 b 4 506 18 t 109 379 22 9 12 0 370 228 11 8
0900 lo110 16 9 40 1 5 670 4 3 1 4 62 2 56 1 6 635 4 1 1 4
1200 to ,400 870 04 00 836 t i 0L 00 84 4 0 b 0 1 86 1 (11 00
1500 ~tol1700 88 2 05 00 87 1 08 0 1 87 1 03 01 895 06 (11

All Hours 778 51 2.7 6%7 7.4 37 650 9.6 44 66.4 86 4 1

1Septermber October Nc'vernbor December
(COO tol0l0O 54 1 138 7 q 65 9 13 1 80 790 1 5 4 5 Ill1 8 3 6 1
0,)00to 11160 708 3t5 1 3 788 3 2 1 6 86 2 2 8 1 8 8!,4 6 0 410

I Ž(816to140 8h61 0 3 00 89 1 0 b 02 906 16 1 0 88 9 44 32Z

115(y) it)17001 at4 017 0 1 885 19 116 9011 1 0 0 8 875, 4 9 3 2

LAll Hours 1 21 556 26 1Boo 5 5 30 869 41 24 T856 6 3 46

4 1 ~VrR I Ono foot1 cf..I'lril .110i 3 ,I ,l't yedi VIR /8 I

YACAN ,'ý-n uviii% 30D1 liiit 0,11, lol 1- uoI' ,riI TAUA 60

PARt w~i,,uit,i,% 100 fiut~ i11illq a~d-I 1 islilt A 411
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Barking Sands. Hawaii (Pacific Missile Range Facility)

Location and Topography

The Pacific Miassile Range Facility is located at Barking Sands. tin the western shores of Kauai. the
westernmlost major island of' the Hawaiian archipelago at 22002'N. I190 47'W, at a height of 12 feet MSL..
The land is a natrow alluvial plain about 10 miles long in a north-so'jth direction and extends two to
three miles Inland. The shoreline is composed of large sand dunies-, to the east and north. mountains rise:
rapidly. reaching 2.000 feet within four miles of the station. The surrounding countryside is planted
largely with sugarcane. The sittlernent of Mana is about one mile east of the Pacific Missile Range
Facility. Barking Sands weather station.

Although the Navy has maintained a weather facility here since mid-1959, it was used primarily to
provide upper-air data t .or various missile and spacecraft operations. Routine surface weather observations
were not made until late 1967. and then primarily during the daylight hours. Thus the data presented
here are biased toward that portion of the day. and are for the period from 1968 through 1973.

Locations of thle meteorological facilities at Barking Sands are shown in figure 6.

General Weather Description

Thle tia de w iid% are sp1 h% b the Island of~ Kauai No they- 1ow around both sides of thme island. I Jut,-

fihe stjirtace wind, at liarkinuL Sands are L'ene rall% ligh t. and vari, iii directiin ias the /oie (it" c' iverpetuce of'
tile trade wind tOil% sluiifs iptolme niorthi fi south of' the station;. IIII%-t m weatluem palmiten thai cre:,tes,
.1 fIL'lit plessilie gradmien alimpg thle high terian to thle muortlmeast of the station call resuilt in %simoig gusty
%%midN fn 'ni eitlier nmth' lerl% or smout-%outheasferly dijections with speed% in) exc:ess of 310 knots.

ermmpem11 fmtiles III:e L-temslli, vet% c:I 'ntortahle. wilth 1ontil vitu la aerag!ing InI thle upper '70% Ill

tIlid tk .i1id m~II'IIIItithml II1. tutn .m cate.-eimy II fil te imiid toI 1111c) ()ON. 'I III- ddmIl> 11tc.i11 tenpeta i ft!iu re es trotil
, I %c'~' i ~mm III ip t) 'S dvpmee% III ,ni itigINI .111 pteimnClIwm1 I II Imcr tm Iptat ms itt 91 d o!I ie's

.Mid lSd~!re~ is e6 been ee ic,,rded .it Barkmin Sand%.

Shiitc J. 111 ~Ilfh I sfi ' fladte %vrmmds 1% tile In-It' 1.11 *r nrain v.i (of rIme iS1.1id. Balking. sagids ickc teise

'I~in lbkiII qw1.1 tme-riltre imimfhl thm 111t thic e~ild, I tinlte %witmmsid side. III thle short petmid At recond
fsra! o i 111k412 SJInds. tile annu1tal avemave ani'uotilf Iý 21.17ih' ssIJ. %itll Cx~retne. of1 34Z.53 anid X.42

Best blie COPY
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Ihie,,'I,,h ilt\1 at 1ai k ill SaInd, is s.,e,. ' belbow seven iniles and Rini drops to less than three miles

d"iin9g P,.lldt, ot Iret'. heav,' ,littIS ,ers. At Litlies. file seasonal burriing of' cane fields in the viciniity
(if the statit'i ,.arl iestrit the Visibilil%., dCpending 01' the wild direction.

Som le thunidt,,'orns have ock utrred at Ilarkirie Sads,. but t hey are not ftrequenti . Only a dozeni
thlunderstorm days were repot ted u! the INON throuth I)173 petitod. and all occumtrred dtlring October

1h1titgh Ja1ritiaI'. Fumnel clouds. in.,:ciient walerspouts. and small hail have Aso been reported in the

vI•lIW% o~f the lact.iht•, but thee are even innre illnfequent ltlhan thutndeisrlollS.

A brief climatic summary for the Pacific Missile Range Facility. Barking Sands, is shown in table 9.

iti!?. m gLives lite mointhl, feqtluencies dl clohd anoutlnt in the standard meteorological categories

o, clear., scattered. broken, and overcast, as well as in the more general teons of" clear, partly cloudy, and

cluttd\ . Table I I gives the monthlil frequenc%, of visibilities titf at least 10 miles and of less than 6 miles

arid I miles.

OccurtrenL.es of weather conditions below the VFR tninininittts of a 1.000 foot ceiling and a 3-mile

visibility are rare. haviung been reported it not iaore than 0.3 percent of the observations in any one

iioilnth. IFR weather has never been observed during May through September. On the few occasions

when II-R weather does occur, it is more often due to low visibility than to low ceilings, and such periods

are quite short-lived.
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Table 10. Porc,,nt Frequency of Given Sky Conditions at the
Pacific Missile R,.nge Facility, Barking Sands

Month Clear.Broken Sky Conditions
Month Clear Scattered Broken Overcast Clear* Partly Cloudy*[ Cloudy'

January 15.9 I 25.9 21.1 37.1 28.3 23.7 48.0
February 23.4 22.3 22.2 32.1 35.2 19.0 45.8
March 22.9 24.4 25.9 26.8 36.0 23.6 40.4
April 16.6 28.4 26.5 28.3 34.1 25.4 .0.b
May 19.6 28.9 28.4 23.1 36.0 26.5 37.5
June 19.4 32.3 30.6 17.7 34.6 31.1 34.3

July 19.5 31.4 27.7 21.4 38.6 26.3 35.1
August 18.0 34.1 30.7 17.2 36.2 30.8 33.0
September 18.9 26.9 29.5 24.7 31.9 27.5 40.6
October 22.1 28.6 21.9 27.4 36.3 22.7 41.0
November 20.3 23.6 27.0 29.1 33.4 21.3 45.3
December 25.4 j 25.6 22.3 26.7 38.7 21.8 39.5

Year 20 2 27.7 26.1 26,0 34.9 25.0 40.1

Clear: No c' :s (0/10 cover) Clear: 0/10 through 2/10
"Scattered: Scattered clouds (1.10 through cloud cover

.'10 cover) Partly Cloudy: 3/10 through 7/10
Broken: u.- ken "!ouds (6/10 through cloud cover

9 10 cover) Cloudy: 8/10 through 10/10
Over- st. Overcast clou:ds (10 'i0 cover! cloud cover

' La., terms

Table 11. Percent Frequency of Selected Visibility Values at the

Pacific Missile Range Facility, Barking Sands

Note: A0 visibility values reported in statute miles,

Vis~bility Frequency (Percent)

M on h J - '.3 M iles - 6 M iles ] 10 M iles

January 1.0 2.5 94.7
February 0.1 0.9 97.7
"March 0.2 0.7 98.2

April 0 0.1 99.0
May 0 0.2 99.4
June 0 0 S3.7

July 0 0 1 99.6
August 0 0 99.9
September 0 0 99.6
October 0.1 0.3 99.4
Novewber 0.2 0.5 98.2
December 0.2 1.2 97.1

Year 0,2 0.6 98.5

22
-. ,2Z


