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FOREWORD

Shortly after Contract A 19(604)-1942 was negotiated, Air
Weather Service, Air Force Cambridge Research Center and the
University of Hawaii agreed to include meteorology instruction in the
contract, with the aim of intensively training Air Force meteorologists
in the meteo1vlogy of the tropical Pacific and southeast Asia, The
courses which were given at irregular intervals and lasted six weeks,
consisted chiefly of laboratory work, supplemented by lectures, and
depended heavily on material developed earlier in similar courses by
Professor C., E. Palmer and his associates, ''The Practical Aspect of
Tropical Meteorology, ' written by the Palmer group and used as a text
has served admirably except that in largely concentrating on the central
Pacific it makes only sketchy references to the important typhoon and
monsoon problems of the western Pacific and southeast Asia,

Although additional lectures, new laboratory series and
lengthening the courses to eight weeks have contributed to remedy the
deficiency, printed material has been so widely scattered that students
have had to depend on note taking, a difficult (ask considering the con-
centrated nature of the instruction,

Now that the Air Force Institute of Technology has contracted
for four eight-week courses in Advanced Tropical Meteorology to be
given annually to Department of Defense, Weather Bureau and Southeast
Asia Treaty Organization meteorologists, it becomes imperative to
supplement "The Practical Aspect of Tropical Meteorology' with addi
tional printed course material, To this end, copies of Contract
scientific reports 2, 3 and 4 are distributed to each student, and typhoon
reports embodying the most recent information and theories are being
compiled. A gap remains, in the areas of descriptive and synoptic
climatology of the Pacific and southeast Asia, tropical cloud physics,
local effects, and weather reconnaissance, The present report is de-
signed to fill the gap, but only temporarily, since a definitive publication
must await more original research, Thus the report should be




considered as merely interim and likely to be amended, expanded or
superseded by future investigation,

During the past three years, Air Weather Service officers
seconded to the Meteorology Division have been responsible for all
laboratory instruction in the Advanced Tropical Meteorology courses
and for some of the lectures, Major James C, Sadler, Captain Forrest
R, Miller and Captain Leighton E, Worthley developed much of the
material used in Chapters 1, 2, 5, and 9, The present instructors,
Captain Carl J, Wiederanders and Mr, Montie M, Orgill were respon-
sible for Chapters 1, 3 and 5 and Chapters 2 and 9 respectively.
Relevant published papers are reprinted as appendices.

Grateful acknowledgment is made to Joint Task Force Seven
Meteorological Center, the Japan Meteorological Agency, the Australian
Bureau of Meteorology, the New Zealand Meteorclogical Service and the
Royal Observatory, Hong Kong, for their contributions to the contents
of Chapter 3; to Dr, David I, Blumenstock for Eniwetok micrometeoro-
logical data; to Lt, Colonel Frank E, McCreary for opinions and advice
on upper wind forecast techniques; to the Hickam Air Force Base
Photographic Laboratory for reducing the diagrams to a standard size;
and to the Clarendon Press for permission to draw on the excellent
text, '""The Physics of Clouds' by B, J. Mason, for much of the material
in Chapter 7.




FsSTRrRACT

This report is designed to supplement other texts on tropical
meteorology, It makes use of new observational material and accords
the synoptic features of the monsoons more attention than they have re-
ceived in the past,

Hints on analysis, and the uses of auxiliary charts and continu-
ity are followed by a chapter on the physical geograpiy of the Pacific
and agazetteerdescribing the locations and environmmnents of observing
stations, Chapter 3 tabulates monthly mean resultant winds, steadiness
and other derived data at standard pressure levels for 34 sounding
stations, Chapler 4 which broadly considers the climatology of the
region, leads to more detailed discussions of the synoptic climatology
of the tropospheric field of motion in the central Pacific (Chapter 5) and
of the synoptic climatology of the China Seas and southeast Asia (Chapter
6). Appendices amplify the topics covered in this chapter., The final
chapters are devoted to tropical cloud physics, local effects and aerial

weather reconnaissance,
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ANALYTICAL HINTS, AUXILIARY CHARTS AI'D CONTINUITY

U Introduction

The mid-latitude forecaster at a small weather station has
many advantages over his counterpart scrving in tropical regions,
He receives via facsimile complete sets of analyses and prognostic
charts, which asgist him tremendously in solving hig forecasting
problems, The tropical forccaster generally receives no such
help except for an occasional but usually inadequate facsimile
analysis,

The adjustment from mid-latitude to tropical analysis and
forecasting is not an easy one. Many of the techniques uged
previously, such as those which pertain to frontal analysis,
slopes of systems, and particularly, application of the geostrophic
wind assumption must be modified or be replaced by techniques
whicli are applicable to the tropics.

In the tropics, where the tendency toward slow changes makes
a correct forecast, over a short time interval, depend largely on
correct analysis, good analysls programs are essential, A
meteorologist in making the best possible analysis must constantly
refer to auxiliary and continuity charts,

2, Streamline analysis

The procedures to be followed are well outlined in "The
Practical Agpect of Tropical Meteorology"* and need not be re-
iterated here. There are, however, additional items worthy of
mention,

Order of aralysis, It is suggested that one begin with the
dominznt features of the chart, the subtropicel ridge axes of the
Northern and Southern Hemispheres, which should be well defined
by the previous analysis, Next, a large area of undisturbed wind
flow, guch as the trade winds, or a typhoon area with generally
numerous reconnaissance reports and a center fix, might be
anelyzed.

Certain areas, exemplified by the Japan-Okinawa-Taiwan
complex, the Marshall Islands, or reconnalssgance routes, generally
offer sufficient data for a good analysis with a minimum of
interpolation, Since the objectivity of any analysis varies
directly with the density of the reporting network, it is obvious
that analyses meade over maximum data areas should be completed
prior to attempting analysgis over minimum data areas where much
subjective interpolation may be required,

Suggestions for improving technique

(a) Look at the "big picture.," On each chart the numerous

“Henceforich shortemed to "PA."
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flow singularities are usually organized into systems of troughs
and ridges, just as in mid-latitudes, Thus it is well to keep in
mind the over-.all pattern, Locate vortices before attempting to
locate agsocliated neutral points. If the vortices are accurately
located, the neutral points will be readily fiound along the axes
of troughs and ridges. For example, in fig 1.2, the 10,000 ft
streamline chart for 2§ July 1956, the gubtropical ridge axis
extends from central Japan eastward to just north of Weather Ship
"VYictor," thence eastnortheastward through the vortex at 50°N
155°W., Onc trough line extends from typhoon Wanda westnorth-
westward to southern China; another extends from Wake Island
eagstnortheastward through the Midway Island area. These systems
are also evident at 20,000 ft (fig 1-3); in fact the northeastward
extension of the Wake-.Midway trough is much more pronounced than
at 10,000 ft, 1In addition a ridge line extends from Hawaii
westward to thc Marshall Islands. At 40,000 ft (fig 1-4), there
is no difficulty in identifying the subtropical ridge axis nor
the Wake-Midway trough, Each trough or ridge system contains at
leagt two vorticas as well as neutral points,

(b) Do not draw a streamline through every report. This
certainly leads to a cluttered appearance, prohibits proper
spacing of streamlines, and may result in poor analysis,

(c) Working outward from an anticyclonic and inward toward
a cyclonic center ensures more rapid and elegant analysis, by
guaranteeing that divergent flow around anticyclones and convergert
flow around cyclones are readily and accurately depicted.

In the absence of strong evidence, cyclonic circulations
should be analyzed as indrafts and anticyclonic circulations as
outdrafts., PA states, "The experienced analyst will realize that,
at low levels, the outdraft is mo. frequently combined with
anticyclonic flow, while the indraft is most frequently combined
with cyclonic flow. At upper levels, however, any of the
combinations may appear," During meteorological operations
supporting the 1958 nuclear test in the Marshall Islands, Comman-
der D, P, Rex, Lt, Col, F, E. McCreary and Dr. R. R. Brownlee
conducted experiments with mechanical wind analyses and forecasts
for levels ranging from 10,000 to 50,000 ft., Using wind observa-
tions from more than 30 observing sites an IBM 704 computed
east-wvest and north-south wind components at latitude-longitude
intersections spaced two degrees apart, This was done by the
wmethod of inverse squares which weighted the contribution of each
report to the interpolated value at the grid point according to
its proximity to that point, The resultant wind at each grid
point was then printed out by the computer and the charts analyzed
It i3 significant to note that neither anticyclonic indrafts nor
cyclonic outdrafts could be detected on any of the charts.

Mid.tropospheric cyclonic outdrafts may develop and persist
around typhoon cores. Alr which has spiralled in toward the
center (at low levels) at speeds determined by the low.level
pressure gradients, tends to conserve {its angular momentum as it
rises within the core., Since a typhoon is warmw.cored, pressure
gradients decrease with height and in the middle troposphere the
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Surface streamline-isotach analysis for 00 GCT

Figure 1-1.

Isotachs are labelled in knots.

28 July 1556.

Same as fig 1-1 but for 10,000 ft,

Figure 1.2,




Figure 1.4,

Same as fig 1-1 but for 40,000 ft,

Same as fig 1-1 dut for 20,000 ft.
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centrifugal force beging to exceed the pressure.gradient force.
The air is then accelerated outward toward higher pressure while
still rotating cyclonically,.

(d) Avoid distorting the analysis pattern over too large an
area on the bagis of one report, without gubstantiating data. On
lov.level charts of the trade wind region, analysis sometiwmes has
shown a trough extending more than 1000 mi gsouth of a reporting
station whose observation is the only evidence that the trough
exigts. This procedure overtaxes the use of single station
analysis.

(e) Avoid depending too heavily on the pressure or contour
analysis to determine the wind analysis. Despite the large
deviations of geostrophic from measured winds in the tropics,
some analysts unconscioualy attempt to follow contours into
tropical regions when drawing streamlines. Contours with arrowv.
heads and tails at opposite ends are still contours. Substituting
an arrov for a pressure-height value does not magically convert &
contour into a gtreamline,

(f) Remember that singularities may not extend through all
levels of the troposphere. Many a high-leval circulation does
not penetrate down far enough to be detectable in the streamline
analysis at 10,000 ft but may be reflected as a minimum speed
area in the isotach analysis, Figs 1.2 and 1.3 contain an examle,
At 10,000 ft a speed minimum occurs between 10° and 15°, 170°E
and 170°W, almost directly beneath the 20,000 ft ridge axis.

(g) Beware of concluding that a light wind (iess than 10 kn)
i0 evidence of & singularity in the vicinity, Light steady flow
is not uncommon and hence singularities should not appear in the
analysis except where wind directions vary considerably in space
or time,

3. I§3 timo-cectiog

The time-section is invaluable as a tool for detecting data
errors in either transmigsion or plotting. Table 1.1 shows the
19 July 1959 time.section for Wake Island during a period of deep,
strong trade wind flow, It is obvious from a consideration of
other levels and other times that the 700 wb wind of 010° 31 kn
reported on the 1200 GCT radiousonde message is wrong. Yet, one
anslyst blindly accepted it, and as a result his 700 mb analysis
vas erroneously distorted over several hundreds of miles in every
direction from Wake Island. A bric¢f glance at the time-section
could easily have avoided this error,

Wind reports should be accepted as correct unless there is
evidence to the contrary. The time-section is most likely to
provide that evidence,

The wind reported at each level in a rawin or pibal message
is determined by averaging the winds through a layer centered at
the report level, This approximation to a single-level wind
seldom geriously affects the representativenegss of the reported

1.9




Table 1.1. Wake Island Time.section for 19 July 1959.

Wind directions are in tens of degrces and wind speeds in knota

—— - — s

Height 0000 0600 1200
(thousands of ft) GCT GCT GCT

40 0816 0723
35 0721 0816
30 0721 0815
25 1219 0802
20 1019 0611
18 0918 0816 0713 wind at 700 wod
1¢ 0916 0817 0911
14 1017 0817 021  °° the 1200 cer
12 1117 0818 0721 radiosonde report
10 0917 0822 0731 . 0131
8 0916 0823 0920
6 0821 0824 0923
4 0822 9922 1019
2 0822 0823 0919

wind direction. However, the wind speed, which may undergo rapid
fluctuations through the averaging layer, may not be accurately
represented by the report. Analytical smoothing of the isotach
field is therefore often needed., In pursuit of this end, time-
sections, which depict both vertical and temporal wind distribu.
tions, can be effectively used.

4. Continuity

In the tropics, circulation systems once established, tend to
persist, either remaining quasi-gtationary as does the subtropical
ridge, or moving along fairly steadily as do typhoons. Thus, by
carefully waintaining continuity an snalyst greatly improves the
quality of his analyses. Continuity charts, on which the succes-
sive positions of all circulation, ridge, or trough syatems are
plotted, enable the analyst to avoid unlikely movement velocities.
The charts, by facilitating extrapolation, eunsure that the analyst
can, with some confidence, treck moving circulations across areas
bare of obgervations.

Frequently, & new circulation may be located. If it also

1.10
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appears on the following synoptic chart, it can be accepted as in
fact existing, and not beiag a spuriovus system reflecting incorrect
or unrepresentative observations,

PA in emphagizing the importance of "vertical” continuity
(pp 152-155) points out that circulations may best be located by
locating the .enterg of relative vorticity maxima (cyclonic) and
minima (anticyclonic) (sece fips 1-1 to 1.4). However, it is also
important to realize that a circulation which 1g vigorous at
40,000 ft may not be dctectable in the vorticity field at 5000 or
10,000 ft, whil a typhoon may well be overlain by ar anticyclone
in the high troposphere. Predominantly high-level cicculations
(cold lows) are best ftdentified and followed on 40,000 ft charts.
Converscly, surface chartg are ideally suited to the location and
tracking of predominantly low-level circulations (warm lows, cold
highs). The circulations of warm hiphs often extend throughout ‘
the troposphere.

Time continuity should be relatively easy to maintain on
upper cr lower tropospheric chartg., 500 mb (20,000 ft) charts
however, rather poorly depict both high- and low-level circula-
tions whicn may disconcertingly disappear and rcappear as the
systems weaken or intensify. Continuity can only be maintained
with difficulty,

5. Bibliography
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GEOCRAPHY OF THE PACIFIC

1 introduction

Examination of a wvorld wap revcals that the Pacific Ocean
congtitutes the earth's largest single f[eature, comprising more
than one-third of the carth's surfiace. The total area amounts to
approximately 68,634,000 mi?, The Pacific Ocean is roughly
elliptical in shape with the following boundaries:

North - Bering Straits (56 mi widc)
East - Coasts of North, Central aid South America
West - Asla, Indonesia, New Guinea and Australia

South - Antarctica

The Pacific extends approximately 10,540 wi along the equator
and roughly the same distance north-south, It is the deepest
ocean (35,960 ft in the Marianas Trench), and has an average
depth of 14,000 f¢t.

Excluding Australia, only a minute fraction of the Pacific
i8 covered by land above sea level, predominantly in the form of
small islands. The greatest concentration of islands exists in
the region between 25°N and 25°S. This is indeed fortunate for
the tropical meteorologist because each island is a potential
weatheér observation post, and many have been go utilized for
several years., On the other hand, the tropical meteorologist is
at a distinct disadvantage when he looks at a wather chart, and
is able to do no more than identify each observation station with
a name and location., Only out-of-print publications describe the
orography and locations of gsome of these weather staticens., It is
important that the forecaster, who must determine the present and
future state of the atmcsphere over the vast Pacific, be able
to utilize accurately every jot of weather information. To do
this properly he must familiarize himself with the Pacific Islands
and their geography.

2, Eiyisions of the Pacific Ocean

Geographic. The ocean is divided into the Horth Pacifiec,
north of the Tropic of Cancer (23°N), the Central Pacific,
between the Tropic of Cancer and the Tropic of Capricorm (23°S),
and the South Pacific, south of the Tropic of Capricorn.

Anthropological. There are three main diviglions: Melanesia
(dark or black islands) extending in an arc from western New -
Guinea to New Caledonia and F1ji, whoge peoples are dark.skinned
with heavy beards and frizzy hair; Micronesia (little islands)
comprising the Carolines, Marianas, Marshalls and Gilbert and
Ellice groups with inhabitants of mixed Melanesian, Polynesian
and Malaysian stock; and Polynesia (many islandsa) which include
New Zealand, Tonga and all other islands east of the Interrational
Date Line. The Polynesiang, last migrants from Asia to the
Pacific, are brown-skinned, straight~haired people,
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Meteorological. Considering the lower atmosphere one might
define the tropics as that envelope of air bounded by the axes of
the subtropical anticyclones of both hemispheres., This definition
implies that the tropical atmosphere is homogeneous and approxi-
mately barotropic. The atmosphere poleward of the subtropical
ridges is generally non-homogeneous and baroclinic,.

Geological, Islands which consist of granite and siliceous
(40% S10,) eruptive rock, called andesite, are labeled continental
These islands were probably joined to the mainland during some
time in geologic history, They lie in general, west of a line
extending from Japan through the Marshall Islands, Samoa and N:w
Zealand, Islands which have primarily basalt or coral foundations
are clasggsified as oceanic and lie to the east of the line,

Bathymetric and seismic evidence gathered during the Inter-
national Geophysical Year has prompted geologists to state that
mid~.ocean ridges form 4 continuous system about the earth, 1In
the Pacific the main ridge extends from south of Australia and
New Zealand to Easter Island, Here it 1is least known but branches
probably extend to South America through Juan Fernandez and
Galapagos Islands and perhaps to Mexico. The main ridge continues
from Easter Island through the Line Islands and the Hawaiian chain
to Kamchatka. Thus, it seemg probable that a continuous ridge a
few hundred miles wide, from 10,000 to 33,000 ft high, winds itsg
way across the central ocean floor,

Earthquakes occur along most of this ridge which is the
second most active seismic system on Earth, Where the ridge has
been most closely studied, it has been found to have a central
rift, Both rift and earthquakes suggest that the ridge follows a
fault zone which geologists call the mid-ocean {racture system.
The ridge is made up of basalt lava with some patches of ultra.
basic rock, and the islands along it are basalt volcanoes. All
this suggests that the ridge has been formed by the escape of
basalt lava along a fracture zone and that basalt has been formed
by partial melting of pockets in the ultrabasic rocks of the upper
mantle at a depth of not more than 37 mi., The lack of abandoned
ridges and the slow rate of the ridge's volcanism suggest that it
has been in its present position for a very long time, perhaps
for most of the Earth's higtory.

The mid-ocean ridge system divides the Pacific Ocean into
eastern and western parts., The eastern Pacific is fairly uniform
in depth and nearly devoid of islands except along the coasts of
the Americas. Here an extension of the mid-ocean ridge system is
defined as a broad submarine platform (about 13,000 ft below the
surface) called the Albatross Plateau, branching north from South
America toward Central America, and west through the Tuamotu
Archipelago to Antarctica. From rifts or fissures along margins
of the Plateau volcanic mountains have thrust out of the gea to
form the islands of Sala-y-Gomez, Juan Fernandez, Galapagos,
Easter and Cocos.

In contrast to the eastern section, many hundreds of islands
dot the western Pacific between New Zealand and the Aleutians,
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Mid-ocean island groups such as Hawaii, Samoa, Phoenix, Tokelau
amd Gilbert are extrusions of the mid-ocean ridge above sea level
and have been formed either by volcanic activity or by the action
of coral polyps around submerging old volcanoes (guyots),

Near the Asian continent certain other islands, exemplified
by New Guinea, Solomons and New Hebrides are a complex volcanic,
continental and coralline mixture., An intriguing aspect of certain
continental margins is the volcanic island arc and associlated
deep trenches in the ocean floor. Great arcuate island festoons
extend all the way from Alaska to Kamchatka and southward through
the western Pacific to the Banda Sea of Indonesia, They are
generally bowed outward toward the Pacific, and bounded on the
Pacific side by deep narrow trenches whose depths exceed the
elevation of Mount Everest. The islands of these arcs are mostly
active volcanic cones rising from swells on the ocean floor to
sea level and above. Some of the arcs, such asgs the Japanese
Archipelago, consist of large islands with complex geologic
foundations, but even these are replete with active volcanoes,

The island arcs of the western Pacific are most active earth.
quake belts and hence are considered belts of active deformation
of the erarth's crust. Within histor!cal times, significant ele.
vations and depressions of the land have been observed, at rates
which if extrapolated backward into geologic time, allow geol.
ogists to account for the highest mountains or the most profound
ocean depths.

Geologists have two theories regarding the formation of the
deep oceanic trenches, The first theory states that oceanic
trenches can be accounted for by the contracting of the eaxth's
crust or by horizontal compressive forces acting over a limited
area. The horizontal compressive forces cause the crust to downa
buckle into the heavier material of the mantle, thus forming a
trench, The gecond theory, which ig more recent, states that
trenches are due to overriding by the inner blocks of island arcs,
which are thrust up at the surface and which bend down the ocean
floor in front of them, The volcanoes which form adjacent to the
deep oceanic trenches are believed to be caused by subsgidiary
faulting. This faulting provides channels along which lava and
superheated solutions can rise from the depths,

Some of the deepest trenches found in the western Pacific .re:

Cape Johnston (near Mindanao) 34,440 ft,
Horizon (Tonga Islands) 34,884 ft,
Vityaz (Kuril Islands) 34,044 ft.

Kamapo (southeast of Japan) 34,038 ft,
Nero (Tinian Island) 31,614 ft,

Aldrich (north of New Zealand) 31,080 ft,

Trenches have also formed in the eastern Pacific near the west
coast of South America but they are somewhat shallower than the
western trenches.
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3. Tropical Pacific islands

Volcanic islands. These islands have been built up from the
ocean floor by flow after flow of basaltic lava issuing f{rom
rifts, The flows thin out as they leave the center of ecruption,
until a gigantic dome i3 built above sea level, The dome may bec
ten to thirty miles wide at sea level and extend scveral thousand
feet above sea level, As a final stage of volcanism several
subsidiary volcanoes may break out on the slopes of thce great dome
and cinder cones be left as a result,

Volcanic islands vary in age and consequcuily in the depgree
to which the weather has affected them, The basalt weathers very
eagily, but where the flows are of recent origin, as in the casge
of Haleakala and Mauna Loa in the Hawaiian chain, the original
dome~1like profile 15 still preserved, Where erosion has gone
further, and particularly in the case of ash cones, the old crater
walls arc broken down and sharply serracted., The dramatically
jagged ridges of Kauai and Tahiti are the effects of severe
erosion on extinct volcanoes.

Wind and weather observations taken from a volcanic island
will be unrepresentative, particularly on the leeward side and
below the level of the highest terrain. 1In fact, cloud formations
show that peakg distort wind flow to about twice their height.

Diurnal effects produced by such large volcanoes as Mauna Loa
may divert the normal northeast trade flow and at times completely
overpower 1it,

Coral islands; Darwin's subsidence theory of atoll evolution®

Pre-Darwinian theories of coral reef formation had clouded rather
than resolved the mystery of their existence, Voyagers and
explorers of the 17th and 18th centuries fancied that coral
animals erected their circular parapets for reasons of defense

and compared them with beehives and the geometrical nests of wasps.
One naturalist deduced that reefs were "built by fishes by means

of their teeth,"” In prose and poetry nature writers eulogized
the "skill"” and "industry" of the "coral insect" in fabricating
his "home." 1

Darwin was perfectly aware that coral formations consisted
of the calcareous remains of small, static, colonial animals, and
that their giant edifices were¢ no more products of '"skill" and
"industry" than man's skeleton or the shells of clams, Yet the
problem of process remained, Observations made by Darwin in the
Cocos Isles revealed that the outer walls of coral of each reef
and atoll plunged precipitously to enormous depths. Paradoxically
he also ascertained that living corals existed only tc a depth of
120 to 180 ft, a depth at which almost all the sunlight has been
absorbed, The crucial question, therefore, as Darwin phrased it,

*Besed very largely on "Darwin's world of nature" by L. Barretrc
in Life Magazine, 20 July 1959, 54.68,




was "On what have the reefabuilding corals, which cannot live at
great depth, bajed thelr massive structures?’

Darwirn examined coral formations and scparated them into

three types: frinpging recels, barrfer reefs and atolls. The
fringing recf is a circulur rempart of coral surrounding a volcanic
island cloge to the island shore or contiguous with it, The

barrier reef {s similar to 4 fringing reef but separated from it
by a channcl ot watcer. The atoll compriscs a ring of coral
surrounding a central, shallow lagoon (see figs 2-1, 2-2, 2-3,
2-4) .,

In these three types Darwin discerned a process of evolution,
He concluded that coral formations were the end product of three
processcs: (1) the initial uplifting of an island by submarine
volcanic action, (2) “he pradual subsiding of the island into the
sea, and (3) the colonizing of its subsiding slopes by myriad
coral polyps which reproduced themselves in the sunlit upper
strata of the sea and, as they perished, left behind their
skeletons as foundations on which future generations continued
to build, 1In Darwin's view the fringing reef came first, edging
the shores of the newly created island., Then as the island
subgslided, the corals, ever building on the same foundations,
became separated frow the shore, and their structure assumed the
form of a barrier reef, Finally the island iisappeared completely,
leaving only the circular atoll.

"From the fact of the reef.building corals not living at
great depths," Darwin wrote, "it is absolutely certain that
throughout these vast areas (of the ocean), wherever there 1is now
an atoll, a foundation must have originally exigted within a
depth of 20 to 30 fathoms from the surface..." As 1island after
island, slowly sank beneath the water, fresh bases would be
successively afforded for the growth of the corals. In its
essential o tlines Darwin's theory is valid today. But as Darwin
himself acknowledged, it is oversimplified and incomplete, Modern
oceanographers agree that most atolls stand on volcanic founda-
tions which have slowly subsided into the sea. During World War
I1 the U. S, Navy discovered the existence of submerged flat-
topped volcanic mountains, called guyots, scattered throughout
the depths of the Pacific Ocean. Dredging produced pebbles that
had obviously been gculptured by wave action, indicating that in
the past thegse drowned flat-topped mountains had been islands
protruding above the gurface of the sea. Hence the fact of suba
siding, as suggested by Darwin, was sustained., But subsidence is
relative; it may result either from sinking of the island founda-
tions or from a rise Iin sea level,

Fluctuations in ocean level have occurred repeatedly since
prehigtoric times as the result of alternate freezing and melting
of the polar ice caps, causing sea levels to rise and fall,

Recent studies of fossils and rock sampies have revealed that the
evolution of atolls 1s more complex than Darwin conceived in his
vision of a forthright sequence from fringing reef to barrier reef
to atoll, Deep borings have recently been made at three sites 1in
the Pacific-.in the Ellice Islandg, the North Borodino Islands and
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l. Fringing Reef

2, Barxier Reef

3. Atell

Figure 2-1. Darwin subsidence theory of atoll formation.
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DARWIN SUBSIDPENCE THEORY

In 1842, Darwin suggested
that reefs grewvw up on 2z subsi-
dence foundatiem. The subsidence
in mest cases was thought to have
been intermittent and slow, and
the reef grew fast enough to
maintain centact with gea level.
Only the ouwter edges supported
actively growimg reef coralj;
hence as the island, or mainland
sank, th. reef stoed fartker and

farther off ghere, wunti{l with the disappearance of the enclesed island,
an atoll was formed. The three steps im the figure are: (1) a fringiug
reef, (2) a barrier reef, and (3) an atoll.

P Normal §8/L

Glacial 8/L

waves.

DALY GLACIAL CONTROL THEORY

Paly mndified the subsidexe
theory to the effeet that t he sea
level throughout the tropics was
lowvered some 200 ft. during the
glacial period. This allewed
truncation of the platferms by

Reefs began to grow or these submerged platforms as the water

warmed and the
ferm at 200-300 ft.

ea level rese. He claims that the lageom fleor is umi-

Figure 2-2. Atoll formation theories.

REIN THEORY

Rein suggested that organic
depesits accumulated on still
standing submarime summits, and
that these deposits eventually
built wp te sea level,. This

dees not effectively explain the
lagoon.

MURRAY THEORY

Murray held a similar theory
te Rein, but added that the
lagoon of atells resulted frem
solution while the reef grew
outward; however, there is ne
real evidemce te suppert this.




‘ouBd>10A paBismgns ® uUo E28®

243 yZnoiyi dn 373nq suoiayays SUO3IBIWIT 1¥10> jo 12Lw] uodn 13Lw] ‘1yo3® 243 jJo aseq 9y}
Smoys Lemevin, ayz punoi8a 103 ay3 uj ‘uo03®] 3yl Jo wo3zeq 94yl woay paemdn Buj3sniy3z Jwviod
Jo sat1o2eruuird yiym Peppnis ‘uoco8w] 1auug 24yl B83T2aIdua 32310Yys SJYL *smied Yyiym paisrod
@1oys 1e10d y3r1Yy 9yl o3 dn 3a9aa MOTTIBYE 2Yy3] SE0IDB BIYUBBM UEBIDO ay3] 143311 1e3j ays ol
"9AOQE UOT3ID38 (BOTIIIA B3Yl U uUMOYS BB ‘IBIN211> B} J103® 1®IOD TwujdLa 4 T4

*€-7 2anBy4

~ A
euf L

2-19




*ad5uUapysqns
3uo13s ® u9a9q S®BY 813yl 3IBYl sieadd® 3I] 06 “3IE°9M 03 ISEI WOIJ pPalaquNu I3IP DAOQE SPUBTS]

2ul
ug ufg

*Kioay1 s

lsomw Y3 MOYsS SPUBTB} UIIISIM 3Y3 B¥ 3I62M 3yl 03 I00[J uU®BDD0 2yl jJo BUTIITT3

,uimaeg 3Jo 215242 @9327dmwod aY3l 3ITQIY%X3 L£2Y]L "UOTIDBIJP 3ISOM-16BD JIEO0WIE

§31Tw QCZ A193rmixoaidde 103 yYyo3lai3ls SPUBIE] os53Y]J *spueris] £32F20§ *$-7 2an814

jJoay padiamqgng

"B

‘&

ﬁmmnmﬁm:M

1123¥ uy "y

:.n.. rﬂﬂll&mr

Fitdney -g

hﬂumnﬁ T

E33IT12

231 l1ataavg

2-20




the Margshall Islands--and have provided important confirmations
ard revisions of Darwin's ideas. The deepest hole was bored in
the Marshall group, at Eniwetok penetrating to 4600 ft and reach.
ing the foundation on which the earliest subs:iructure of the recef
was laid down, It showed that the foundation of the Eniwetok
atoll was indeed a submarine volcano, rising two miles from the
ocean floor. The volcano at one time projected above zea level.
Then, when volcanic action ceased, it slcwly sank, and corals and
their associated forms of life began building on the gubmerging
gslopes. The fossils of these nrganisms--found in the layers of
sediment capping the volcanic foundation, date as far back as the
Eocene Period, 60 million years ago. Oceanographers estimate that
Eniwvetok atoll has been gubsiding at the rate of .08 in per
century since that time.

Environment of growing coral., Coral lives in water with a
salinity of between 27 and 40 parts per thousand (average open
ocean salinity, 35 ppt). Water temperature is also critical,
ranging from 65°F to 97°F; optimum growth occurs between 77 and
84°F, Most reecf building takes place between the sea surface
and 25 fathoms although reef coral may live as deep as 85 fathoms.
Coral can withstand short periods of exposure to the air during
low tide, It ig dependent on sunshine and water circulation for
food, oxygen and sediment removal., Reef corals are found in warm
shallow tropical and subtropical waters between 35°N and 32°S,

Flat coral atolls consigst of a group of small coral islands
built on a large coral reef on top of a guyot. These islands are
connected by a caugeway and encompass a relatively shallow water
area called a lagoon. They vary in size and shape with very
few being completely circular., Jaluit, in the southern Marshalls
1s triangular. One of the smallest in the Pacific or elsewheie
is Namorik which i3 less than one mile across. Kwajalein, one of
the largest, 1e¢ 100 mi along its longest axis,

Mosgt flat atolls are named after the main inhabited island
or the people of the atoll, Wakz Atoll for example, 1s named
after the largest of three islets,

Living conditions on 1lat atolls are difficult because fresh
water 13 scarce and there 78 no fertile soil in which to plant
crops, Inhabitants live on coconut products, breadfruit and
sea food,

Flat coral atolls make excellent weather observation
platforms since the wind over the atolls is undisturbed for most
practical purposes. Tall palm or coconut trees which can rise
to 100 ft may disturb the surface winds but have little effect on
winds above the surface,

Raised coral atolls have been lifted sometime in geological
higtory. The lagoon has digappeared leaving only a depression
in most cases. Raised coral atolls have a greater supply of fresh
water and better soil than the flat coral atolls,

Wind observations taken from these islands will generally be

2.21




representative for levels above the highest point on the island.
However, surface obgervations are influenced to some extent by

orography.

4. Pacific island weather stations

Meteorologists in the Pacific, who must analyze and forecast
the weather with tho existing sparsc network of reporting stations
are constantly striving to improve the data coverage. This 1is
particularly true over the tropical Pacific where tropical cyclones
can rapidly develop into typhoons.

Although the number of upper air wind observing stations in
the Pacific is small compared to the area involved, there is a
fairly good nctwork of surface weather reporting stations over
the central and western Pacific of both hemispheres, 1In any low
level analysis of the wind field, pibal or rawin data can often
be supplemented by surface winds and cloud directions. Although
cloud directions can generally be considered representative,
except over large mountainous islands, surface winds must be
treated with caution,.

Unless the analyst is familiar with the orography of Pacific
islands, indiscriminate use of surface and low level winds
(10,000 ft or lower) in streamline anmalyses can often lead to
incorrect solutions. 1In the past there has never been one spe-
cific gazetteer or source which lists the exact location and
topography of island weather stations., Because of this and the
need for utilizing all available weather data in the tropical
Pacific, the following table of Pacific island gtations, their
location, topography and type of weather reports has been compiled

The listing has been restricted to those islands in both
hemispheres which usually appear on a weather plotting chart as
only a number., Stations on very large isiands (with the excep-
tion of New Guinea) have been omitted,

For each weather reporting station, the following information
is given:

1. The common name and internavional index number as it
appears in HO 206, Vol. II or WMO No, 9 TP4, "Weather Reports,
Vol., A, Nomenclature of Stations." The name of the island on

which the station is located appears in brackets when the two
names are different,

2. The geographical island group or chain designation.
3. Type of island, where

FA = Flat Coral Atoll with highest terrain below 30 ft msl

RA = Raised Coral Island without volcauic peaks where
terrain reaches 30 ft msl or higher,

SV = Small Volcanic Island whose mountain tops rise less
than 3000 ft msl,




LV = Large Volcanic Island with volcanic peaks above

3000 ft msl. T

4., Height (ft above sea level) of the observing station and
its general location on the island. This information aids the
analyst in determining the representativeness of gurface and
upper wind data,

5. Highest point and its location on the igland (for Hew
Guinea, the highest point in the general area of tlic station),
This information helps in estimating the lowest level at which
pibal or rawin dataare representative,

6. Type of weather reports transmitted, where

§ - Surface synoptic
RW - Rawin

P - Pibal

W - Radio-wind

Recco~Ailrcrait reconnaissance

ror detailed data on the frequency and times of reporting
for each station consult, WMO Ho., 9. TP4, '"Weather Reports,
Vol., C, Transmissions."

In addition to the table, a locator chart showing the upper
wind retwork for the Pacific region is included as fig 2-5. The
names of stations which make rawin soundings at least once a day
are underlined, Other stations are scheduled to make at least
one pibal run per day.
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UTPER WIND CLIMATOLOGY OF SOUNDING STATIONS

Middle and high latitude synoptic meteorologiscs, in further.
iny tneir understanding of day-to-day changes, refer constantly to
v un pressure or pressure-height charts and are particularly
covcvraed with anomalous departures from these mean charts. The
i tatitude gynoptic meteorologist, on the other hand, seeking to
relan laily patterns to long meriod averagesg, must perforce
compate vnoptic wind tields with analyzed charts of mean
resultant winds and steadiness, Chapters 5 and 6 illustrate how
v «tul such comparisons can be, enabling meteorologists to see

re cected dn o setsonat chanpes, the trend in synoptic situations,
an .o anply diptelli ontly the coacepts of climatology and
| *rsistence to theiv forecasting,

ldeally, an atlas o. barts depicting month mean resultant
winds and steadiness over the tropical Pacific ar utheast Asia
for the standard levelas of 350 mb (5000 ft), 70 0,000 ft),
500 wb (20,000 ft), 309 mi: (31,000 ft), and 20 000 ft)
should be compiled and published. Ag a substi this coma
mendable project, which is beyord th: scope of ‘sent report,
monthly mean resultant winds, steadiness, mean 2 wind gpeeds

and mean wind specds have becn tabu.:tod on pages 3-46 to 3-79 for
24 sounding stations in the region.

Although periods of record vary, they are sufficiently long
(w:th one exception) to provide stable averages. The exception
ic (hristmas Island (91489), During the three years observations
were made, the upper tropospheric winds in early summer were
tteht variable or easterly, For the same months, winds from an
castvr . quarter prevailed further west at Canton Island (91700).
However . the mean resultanct high tropospheric winds for the latter
station, encompasging more than eight years, are westerly in
early summer. The discrepancy arises from the fact that in some
summers high.lecvel westerlies prevail at Canton Island. In these
camc ycars at toe same levels, it is probable that Christmas
Island experiences westerlies (see figs 5-8 to 5.13).

For some stations (e.g. Clark Air Base), means are derived
frcw more than one ascent per day, but for others (e.g. the
Australian and Fijian stations), from not more than one ascent per
day. For Australian and Fijian gtations, wind speed is tabulated
to the nearest knot, and steadiness, gince it was derived from
the standard vector deviation, to the nearest 5 per cent,

In the table the stations are listed in International
numerical order, The following listing, in alphabetical order,
should facilitate reference,

Station Number Latitude Longitude Page
Broome, Australia 24203 17°57's 122°13'E 3.73
Canton Island 91700 02°46's 171°43'W 3.71
Christmas Island 91489 02°00'N 157°23'y 3-69
Clark Air Base, 98327 15°10'N 120°34'E 3-.77
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, Station Number Latitude Longitude Page
Cloncurry, 94335 20°40's 140°30'E 3-76
Australia
Daly Waters, 94234 16°16's 138923 E 3-74
Ausgtralia
Darwin, Australia 4120 12°26'S 130°52'E 3-72
Eniwetok Atoll 21250 1P QLY 182° 20" E 3.60
Guam 91213 13°34'n 144°55'E 3-50G
Hilo, Hawaii 51235 19°44' 1! 155°04'W 3-062
Hong Kong 45004 22°19'N 114°10'E 3-46
Tvo Jima 91115 24°47'1 141°20'E 3-55
Johnston Island 91275 16°44 " lv9°31'W 3-61
Kadena, Okinawa 47931 26°21'n 127°45'CE 3-51
Kagoshima, Japan 47627 31°38'n 130°36'E 3.49
Koror, Palau 91403 07°21'N 134°29"'E 3.67
Kwajalein 91366 03°43'N 167°44"'E 3.65 1
Lihue, Kauai 91165 21°59'n 159°21'W 3.57
Majuro 91376 07°06'H 171°24"E 3.66
i Marcus Island 91131 24°17'N 158 581 E 3.56
¥idway Island 91066 28°13'H 177°22'w 3-54
Nandi, Fiji 91630 17°45'S 17 7°20'E 3-70 1
Naze 47909 23°23'N L29°83"'E 3-50
‘ Ocean ship U 30° N 140° W 3-78
; Ocean ship V 34° I 164° o 3-79 1
‘ Ponape 91343 06°58'N 153°13'E 3-64
Port Hedland, 94312 20281 8 113°37'E 3-75
Australia
Singapore 48694 0l1°21'N 103°5S4'E 3-53
Tateno, Japan 47646 36°03'n 140°08'E 347
Torishima 47963 30°29'% 140°13"'E 35552
Truk 91334 07°27'N 151°50'E 3.63
Wake Island 91245 19 0 749 166*3¢ "' E 3a59 I
Yap 91413 09°31'N 133°03'E 3-638
Yonago, Japan 47744 35°26'N 133°21'C 3-48
(NOTE: Page numbers 3-44 and 3-45 inadvertently omitted)
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45004
e o 850 mb
Mean vresultant winds and stecadi- y 0 Vr S u c
ness at standard pressure levels Sl
248 205 2.8 216 1.6 10.5 Jan
Station: Hong Rong (45004) 223 220 9,7 a2 6.2 14.2 Feb
2200 FLLANLG St OR & 246 212 9.1 2 4.8 13,1 Mar
Period: Sep. 1955-Aug. 1959 236 211 7.5 65 3.7 11,5 Apr
. 243 203 9.2 63 3.6 14,7 May
W = number of obgervations 227 215 10.3 68 5.9 15.1 Jun
) = mean resultant wind
dirvection 245 181 6.2 45 0.1 13.7 Jul
Vr= mean resultant wind gpecd 240 128 7.7 47 6.1 16.2 Aug
(kn) 222 069 7.2 52 .6,7 13.9 Sep
S = steadiness (percent) 240 062 10,5 78 -9,3 13.5 Oct
u = mean zona: wind speed (kn,E) 238 066 9,2 71 8.4 13,0 VNov
¢ = mean wind speed (kn) 240 080 3.4 35 .3.3 9.7 Dec
700 mb 500 mb
N 0 Vr S u c N Q Vr S u c

248 258 20.6 91 20,1 22,5 248 261 44,2 92 43.7 47.9 Jan
223 200 25.6 94 25,2 27,1 228 J62 51,5 95 51.0 54.1 Feb
246 247 16.2 76 14,9 21.4 246 258 38.6 97 37.8 40.0 Mar
235 253 14,5 82 13.5 17.7 233 261 24,9 90 24,6 27.6 Apr
242 234 13,6 82 11.0 16.6 242 245 15.9 85 1l4.4 18.6 May
223 231 12.2 73 9.5 16,5 214 234 7.7 54 6.2 14,4 Jun

244 174 7.2 54 20,7 13,2 243 136 7.3 55 <5.1 13.4 Jul
235 1306 7.8 47 25.4 16,4 224 113 3.2 55 7.5 15.1 Aug
219 085 4,4 35 4.4 12,9 214 082 5.9 49 .5.8 12,0 Sep
235 358 5.5 50 0.2 11,0 238 276 7.9 57 7.9 13.9 Oct
2386 282 3,9 31 3.8 12.1 237 266 23.4 91 23.3 25.6 Nov
229 260 12,2 75 12,0 16.4 213 263 36.2 94 35,9 38.6 Dec
300 mb 200 wb
¥ 0 Vr S u o N 9 Vr S u c

210. 256 66.2 93 64.3 71.2 120 258 75.00 83 71.7 8L.® J4n
200 263 77.5 98 77.0 72.7 104 259 82.5 96 81,0 85.7 Febdb
230 258 62.5 96 6l.1 65.2 115 257 72,5 99 70.6 73.2 Mar
222 264 41.1 94 40.9 43.5 112 264 51,2 95 50,8 54.0 Apr
223 267 15,2 74 15,2 20.5 116 282 21,4 78 20,9 27.2 May
204 350 2.4 16 0.4 15.0 103 023 10.7 46 - 4,2 23.5 Jun

226 N92 12,0 76 -0.4 15.7 112 082 22.4 86 ~22.2 26.0 Jul
207 086 9.8762, <9.8" 1I5:% 110 069 15.0 66 -14,0 22.7 Aug
196 078 9.2 57 -9,0 16.2 91 081 7.5 44 - 7.4 17,0 Sep
212 282 12.6 60 12.3 21.1 101 275 14.9 62 14,8 24,0 Oct
219 266 39.0 91 32.5 43.0 95 259 43,7 92 42,4 47.7 Nov
207 260 60.0 94 59.1 63.9 107 252 72.5 96 69.0 75.5 Dec




47646
6§50 mb
Mean resultant windg and steadi. 5
negs at standard pressure levels, vr 5 u &
Station: Tateno (47646) 372 268 16,3 75 16.3 21,56 Jan
36°03'N, 140°08'E 338 2¢5 17.9 91 17.9 19.6 Feb
Period: Sept. 1952-Sept. 1956 372 257 11,3 64 11.3 17.7 Mar
Nov, 1956-Aug. 1958 360 243 10.1 60 9.2 16.7 Apr
372 243 6.2 41 5.8 15.2 May
N = number of obgervations
e et d 360 221 4,3 36 2,9 11.9 Jun
direction 372 230 4.3 38 3.3 11,3 Jul
l Vr= mean resultant wind speed (kn)372 215 5.1 43 2.9 11,9 Aug
‘ S = steadiness (percent) 329 211 7.2 47 3.7 15.2 Sep
u = mean zonal wind speed (kn,E-) 768 226 2.5 18 1.8 14.2 Oct
¢ = mean wind speed (kn) 330 256 8.0 50 8.0 15.9 Nov
372 267 14,2 73 14,2 19.4 Dec
f S
i 700 mb 500 mb L
| N Q Vr S u c N 0 vr S u c
h 3?72 272 30,7 91 30.7 33.8 375 263 69,2 99 68,6 70.1 Jan
' 337 270 29,1 88 29.1 33,2 338 263 66,6 96 66,6 69,8 Feb
372 266 29,3 91 29.3 31.7 372 265 60.1 92 59,7 44,7 Mar
360 261 22.0 84 21,8 26,3 360 264 49.4 94 43,6 52,4 Apr
| 372 262 17.1 76 15,9 22.4 372 250 42,4 92 42,2 46,1 May
; 360 263 14,8 80 14,6 138.5 360 262 34,2 91 34,0 37.5 Jun
I
t 372 263 10.5 64 9.9 16,1 37y 274 17.5 70 17.3 25,1 Jul
372 250 10.1 61 9.6 16,5 372 263 12.7 56 12.7 22.0 Avug
329 238 17.3 81 14,6 21.4 329 247 32.5 3 29.5 37.1 Sep
268 248 16,7 75 15.5 22,4 268 250 43,5 92 41.7 47.4 Oct
329 262 23,2 84 22.8 27.4 328 258 57 3 92 55,7 62,0 Wov
372 270 28.2 88 28.2 32.1 372 265 68,0 94 67.8 71.9 Dec
300 mb 200 mb
N 0 vr S u c N ¢ Vr S u c
340 267 108.2 97 108.0 112.4 239 267 119,7 97 119.5 123.8 Jan
301 266 109.8 97 109.0 113,33 233 267 118.7 98 118.5 121.6 Feb
352 266 89.4 94 89,2 94,8 265 270 95,8 96 95,6 100.1 Mar
354 264 77.6 95 76.4 82,0 289 268 87.1 95 836.9 91.9 Apr
370 261 68.4 90 68,0 75.8 334 264 85.5 92 35.1 93.1 May
359 260 60.9 92 60,2 65,8 345 262 76.2 91 75.8 83.9 Jun
369 283 26.9 73 26,3 36,6 366 293 33.8 71 31.3 47.4 Jul
371 273 17.3 55 17.3 31.3 367 286 18.1 46 17.5 37.9 Aug
325 252 46,3 88 43,7 52,6 315 252 55.5 91 52.2 70.2 Sep
263 247 74.0 94 67.6 78.3 227 250 82.5 93 81.85 93.5 Oct
297 256 99,2 95 95,5 103.6 205 259 114,2 96 111.3 118.8 Nov
331 263 105.9 97 104,.6 108.4 207 266 122.,5 97 122.0 126,0 Dec
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47744
850 mb
Mean resultant winds and steadi- p o) Vr [ u c
negs at standard pressure levels,
372 278 20,2 89 20,0 22.8 Jan
Station: Yonago (47744) 338 275 13.8 70 13,8 19.4 Feb
35°26'N, 133°21'E 372 272 10.6 57 10,6 18.5 Mar
Pariod: Sept, 1952.Aug. 1950 360 256 10.7 63 10,1 16.9 Apr
370 247 9,0 53 6.8 16.9 May
HSg mo b Ro.f lebseryaigions 355 236 8,8 57 7.6 15.4 Jun
@ = mean resultant wind
direction 372 239 12,7 713 1i.1 17.3 Jul
Vrw mean resultant wind speed 372 224 5.7 42 4,1 13.6 Aug
(kn) 360 218 5.1 32 3.1 15,5 Sep
S = gteadiness (percent) 372 274 4,3 30 4,3 14.2 Oct
u w mean zonal wind speed (kn,E.) 360 277 8.4 54 8.4 15.5 Nov
¢ = mean wind speed (kn) 372 275 16.9 80 16.9 21.2 Dec
700 mb 500 mb
N Y Vr S u c N 0 Vr S u c
372 279 32.3 88 3z,1 36,8 363 272 67.8 96 67.5 70.3 Jan
338 278 32.3 93 32.1 34.6 331 271 61.5 94 61,5 65.6 Feb
372 274 26,3 87 26,3 30.3 368 270 55.3% 93 55.4 59,7 Mar
360 269 20,6 89 20,6 25.1 359 266 47.2 92 47.2 51,3 Apr
369 268 14,6 64 14,6 22.8 364 265 38.9 88 38.7 44,1 May
355 260 15,0 69 14.6 21,6 353 260 29,1 88 28,6 32,9 Jun
372 258 15.7 79 15,4 20,0 369 269 20.4 76 20,4 27.1 Jul
372 251 9.6 61 9,0 15,5 370 259 13,4 65 13,3 20.4 Aug
360 249 14,2 72 13.1 19.6 358 249 31,9 387 29.3 36.8 Sep
271 265 13.8 73 13,6 19,1 367 259 37.7 90 37.3 42.0 Oct
359 271 21,0 85 21.0 24.7 357 264 51.7 91 51.4 56,7 Nov
372 277 32.1 92 31,7 135.0 371 269 67,2 95 67.2 70.5 Dec
300 mb 200 mb
N Q Vr S u e N o Vr S u c
269 266 100.,8 95 100,4 105,1 169 262 117.5 97 116,2 120.5 Jan
274 267 93.86 94 93.6 99.8 158 263 111.,9 96 111,1 116.5 Feb
311 270 83.7 93 83.7 89.7 181 269 98,4 93 98.4 100.4 Mar
302 265 70.5 94 70,1 74,8 100 269 77.7 95 77.2 82.2 Apr
340 263 65,8 93 65,8 70.8 173 267 80.6 97 80.2 83.1 May
311 263 53.0 89 52,8 65,8 201 267 63.8 88 56,1 73.2 Jun
349 273 27.4 76 27.2 36,0 286 284 31,9 70 31,1 45.7 Jul
358 267 17.7 65 17.7 27.2 292 282 17.9 51 17.5 34.8 Aug
331 253 47.0 B9 44,7 52.8 221 255 55,3 91 52.8 60,9 Sep
317 255 62.2 91 59,7 68.0 200 252 76.7 92 72.3 83.5 Oct
297 257 85.1 97 80.6 88.0 150 257 110.9 98 105.9 112.8 Nov
288 265 96,1 95 95,7 100.6 153 265 112.,1 97 111,8 114.,8 Dec
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47827
850 mb
Mean resultant winds anc steadi- 5
ness at standard pressure levels 2 s u <
Station: Kagoshima (47827) 372 293 19.1 861t 17.1 23,3 Janm
31°38'N, 130°36'E 338 290 14,0 68 13.3 20.4 Feb
Period: Sept. 1952-Aug, 1958 371 278 10.9 52 10.7 21.0 |Mar
357 252 7.8 47 7.4 15,5 Apr
N = number of observations 370 233 5.1 29 3.9 17.7 May
O = mean resultant wind 352 246 9.6 54 8.8 17.7 Jun
sl S Lo g 385235 9.9 57 5.4 17.3 Jul
Vs “‘1“;‘ peisULCa Rt QCspic e 368 171 3.7 27 -0.6 13.6 Aug
(<t 342 191 3.3 22 0.6 14.2 Sep
S = gteadiness (percent) 371 311 2,5 20 1.9 12,7 Oct
v = mean zonal wind speed (kn,E-) 357 302 4.5 32 3.7 14.0 Nov
¢ = mean wind speed (kn) 370 296 13,8 73 12.3 18.9 Dec
700 mb 500 mb
N 6 Vr S u c N 0 Vr S u ¢
369 278 35.4 92 35.0 38.5 335 269 67.5 93 67.4 69,8 Jan
337 276 29.9 89 30.3 33.4 321 270 62,2 97 62.2 64,1 Feb
371 274 27.8 88 27.8 31.7 356 271 54,2 96 54,2 56,3 Mar
357 266 22.0 80 22.0 27.6 349 269 42,9 89 42,4 48,4 Apr
3686 263 16,7 72 16.5 23,2 363 261 37.9 89 37.5 42,6 May
353 255 18.9 79 18.5 23.9 343 262 33.8 91 33,6 36.9 Jun
365 250 13.4 76 13,1 17.7 361 269 12,5 53 12.5 23.5 Jul
366 204 5.7 36 2.3 15.5 365 227 4.5 28 3.5 16.1 Aug
333 241 8.0 44 7.0 18.1 325 254 17.3 69 16.5 25.1 Sep
369 269 13,1 74 13,1 17.°% 367 264 35,4 92 35,C 38.3 Oct
356 275 19.1 85 18.9 22.4 355 263 49,4 94 49,0 52.6 Nov
370 275 28;2 90 28.5 31.3 357 263 63.3 97 63.1 65.83 Dec
300 mb 200 mb
N 4] Vr S u c N 0 Vr 3 u c
216 265 107.6 98 97.6 109.,1 140 263 132.,9 97 132,0 136,.8 Jan
155 267 100.0 98 99.8 102.7 85 265 128.0 99 127.1 128.8 Feb
292 270 76.7 98 76.7 78.3 207 271 91.4 97 91.4 94,1 Mar
294 269 66.6 95 66.6 70,1 206 272 84,6 96 84.6 89,1 Apr
321 266 60,1 91 60.1 64,7 242 272 75.6 94 75.6 80.6 May
298 265 46.5 90 46,5 51.5 244 269 54,0 86 54,0 62,7 Jun
347 281 12,5 54 12.3 23.0 311 303 13.3 48 11.3 27.6 Jul
363 252 2.7 14 2.5 19.6 326 305 3.9 16 3.1 23.9 Aug
292 262 22,4 73 22.0 30.5 250 268 23.7 72 23.7 33.0 Sep
320 262 53,2 94 52.6 56,1 240 265 62,0 88 61.5 69.9 oOct
286 262 85.8 96 84.5 89,1 146 263 101.0 96 99.6 104.9 Nov
216 265 99.4 97 99,0 102.1 93 266 121.9 98 121.3 124.4 Dec
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47909
_pSJ mb
Mean resultant winds aud stecadi- 0 Ve S u z
ness at standard pressure levels,
28°23'N, 129°33'E 170 300 12,9 68 11,1 18.9 Feb
Period: Mar, 1955-Aug. 1958 248 276 13.3 70 13.1 18.9 Dur
211 268 9.7 53 3.0 18.5 Apr
N e nutmber of observations 226 246 12,1 58 11,1 20.6 May
6 = mecan resultant wind 236 230 14.8 74 8§.8 20,0 Jun
direction
Vr= mean regultant wind spced 246 209 7.6 31 3.9 24.3 Jul
{kn) 248 191 7.0 42 1.4 16.5 Aug
§ = steadincss (percent) 171 129 2.5 15 1.9 17.5 Sep
u = mean zonal wind speed (kn, E-) i;ﬁ ggg g’g 33 8'2 ig‘g 825
= ar ind d (k 2 . - 1
¢ = wean wind speed (kn) 183 323 10.9 67 6.4 16,3 Dec
700 =b 500 mb
N 0 Vr S u c N 0 Vr S u c
I 163 275 32,9 95 32,9 34,6 182 265 67.3 98 67.5 69.2 Jan
170 267 32.1 99 31,9 32.3 169 264 65.2 93 65,1 70.3 Feb
248 271 28.2 91 28.2 30,7 246 269 53, 97 53.0 54,9 Mar
196 261 26,3 &9 25.9 29.5 210 263 44,9 95 44,5 47.2 Apr
225 254 22,2 83 21.6 26.7 226 260 35.4 93 34,6 37.9 May
236 237 21.0 86 17.5 24,3 235 248 24,5 67 22,4 28.2 Jun
245 218 5.5 39 3.5 14,0 247 242 2,1 16 2.1 13.8 Jul
246 194 4,1 25 0.9 16.5 244 185 4,5 30 0.4 14,8 Aug
172 226 4,7 29 3.3 18,1 171 247 7.2 33 6.6 21.6 Sep
185 264 10.9 67 10.7 16.1 185 253 26,5 90 25,3 29.3 Oct
175 264 16,1 77 15.9 21.0 178 250 43.0 95 44.7 50.4 Nov
183 27 25,9 90 25.7 28.6 185 266 €©2,2 97 62.2 64,1 Dec
300 mwh 200 mb
N 0 Vr S u c N 0 vr S u C
142 262 108.7 956 107.8 110.4 104 263 121.2 96 120,2 126.,0 Jan
123 262 113,9 68 112.8 116.1 87 261 128.4 98 127.0 131.9 Feb
209 268 90,2 99 90.2 91.0 144 269 106,383 98 106.8 108.8 Mar
191 266 68,6 97 68,2 71,0 179 268 78.56 95 78,6 82.4 Apr
209 264 48.0 89 45,7 54.0 176 274 57.3 91 56,7 62,7 May
215 260 28.2 85 27.8 33.0 194 272 29,9 72 29,7 41,6 Jun
228 049 3.7 23 2.7 16.1 206 036 9.9 48 6.2 20.6 Jul
233 092 4.1 24 4,1 17,1 213 052 6.6 32 5,3 20.8 Aug
152 269 8.4 36 8.4 23.2 141 303 10,1 39 8.0 26.1 Sep
159 259 45,5 95 45.1 47.6 142 254 49.4 90 47,0 54,9 Oct
157 254 79,3 96 75.5 82.1 118 253 91.2 98 87.0 92.9 Nov
156 265 103.3 97 103,4 106.4 114 262 108.7 94 107.8 115.1 Dec
350




47931

. ;= ‘5_5_50 mb o

Mean resultant winds and stecadi- N 0 vr 5 & -
ness at standard pressure levels, B . N B}
Station: Xadena (47931) 236 301 7.3 46 6.2 15.7 Jan
26°21'N, 127°45'E 202 293 6.2 38 5.7 16.4 Feb
Period: July 1949.Teb, 1956; 2283 276 10.0 61 9.9 16.3 DMar
May 1957-Dec., 1958; Feb, 217 245 9.0 56 8.2 16.0 Apr
1959.April 1959 225 233 11.3 68 9.5 16,7 DMay

° s}
N = number of observations 222 227 14,4 76 10.5 12.0 Jun
0 = mean resultant wind dircction 240 203 6.0 41 2.3 14,6 Jul
Vr= mean resultant wind speed (kn) 225 168 4.4 31 _ 0.9 14.4 Aug
§ = steadiness (percent) 23y 137 1.9 14 . 1.3 13.5 Sep
u = mean zonal wind speed (kn, E-) 251 048 318 839 _ 2.8 1.4 Oet
¢ = mean wind speed (kn) 231 040 6.3 45 - 4.0 14,0 1lNov
270 352 4.2 30 0.6 13.8 Dec
700 mb - SOQ_jﬁL_

N 0 Vr S u c N 0 Vi S u c o
236 274 29.2 92 29.1 31.6 216 267 56,7 96 56.6 59,0 Jan
202 273 27.9 90 27.9 31.1 192 269 57.2 97 57.2 59.1 Feb
225 272 27.8 94 27,8 29.5 211 272 47,7 96 47.7 49.5 Mar
215 262 20.9 87 20.7 23.9 207 267 34.4 92 34.3 37.2 Aor
225 254 18,8 90 18.1 20.9 220 264 25,6 93 25.5 27.6 May
220 236 16.9 83 14,0 20.4 215 249 18,0 81 16.8 22.1 Jun
237 193 4,5 32 1.0 13.9 234 159 1,9 16 - 0,7 12,2 Jul
225 171 3.9 27 _ 0.6 14,4 221 135 3.4 24 _ 2,4 14,3 Aug
233 208 2.5 17 1,2 14,3 230 227 2.9 18 2,1 15.8 Sep
252 54 7.7 57 7.4 13,5 251 256 18.3 82 17.8 z2.2 Qct
229 4 13.7 72 13.6 18.9 230 259 33,7 91 33.1 37.0 Nov
270 .72 21,8 87 21.8 25.0 262 264 50.5 %6 50,3 52,7 Dec

300 mb 200 mb

N e Vr S u c N (2] Vr S u c
140 264 93.8 98 93.3 95.6 111 263 103,7 98 102.9 105.8 Jan
129 265 103,1 98 102.6 105.6 86 263 105.9 98 105.2 108.5 TFeb
161 270 88.2 98 88.2 90.3 116 270 96,3 96 96,3 100,44 Mar
181 270 59,1 96 59.1 61.6 164 270 70.5 96 70.5 73.3 Apr
208 270 35,7 93 35.7 38.2 203 278 42.8 89 42.3 47.9 May
197 263 17,1 71 17.0 24.1 194 283 17.4 57 16.9 30,3 Jun
213 082 7.4 47 - 7,3 15.9 208 065 13.8 58 .12,5 23,8 Jul
209 092 7.8 46 - 7.7 17,0 208 074 9.6 43 _ 9,2 22,2 Aug
224 294 1.4 08 1.3 16.7 221 307 t&,3 19 3.4 22.1 Sep
236 264 30.4 86 30,2 35.4 230 262 34.8 85 34.5 41.1 Oct
204 260 58.5 95 57.6 61.5 184 257 62.2 94 60.6 66.0 Nov
220 263 81.9 97 8l1.3 84.2 164 263 90.9 97 90.3 93.8 Dec




47963

Livan renpulcant vindes and wteadi - :
H 0 Vr S u ¢
nena at astandard prewsure levole, oo — o~ —

Station: Torftahima (47964, 33 2;5 :29’ ;2 }g'g g:'g :::

[ f" 1] L [N
R A 93 266 16,1 73 16,1 22.0 Mar
Perfod:  Aug.-Sept. 9%, vay-MBe g5 962 1ty 72 11,7 16,5 Apr

) . ( LA .

i:;“'l;§;'1’5°'A”“‘q’"' Jut=" 91 243 1°.9 66 10.7 15.4 May
: 147 250 14,0 69 13.6 20.2 Jun

N = number of obacrvationns
O = mean regultant wind 154 255 10.6 67 10.1 15.7 Jul
direction 185 195 4.9 )9 1.2 11.9 Aug
Vie mean resultant wind epced (kn) 88 188 11,3 62 1.6 18.1 Sep
S « steadincas (percent) 88 225 6.3 45 4.9 15.0 Oct
u ®» mcan zonal wind speed (Mm,E) 89 246 6,0 135 5.5 17.1 HNov
¢ » mcan wind speed (kn) 87 263 16.1 084 15,9 19.3 Dec

700 mh 500 mb
13! 0 Vr S u c N 0 Vr S u c

89 270 32,7 94 32,7 34.3 89 271 58,3 97 58.3 59.9 Jan
79 264 30,7 93 30.5 32.9 80 265 56,1 98 55.9 57.5 Fedb
93 269 28.8 90 28,5 32.1 93 267 53,2 99 53.0 54,2 Mar
98 265 22.4 87 22.4 25.7 95 266 36.9 96 36.8 38.5 Apr
g1 251 1R&,5 77 18.1 23,¢ 87 254 28,6 C 28,2 32,7 May

147 251 2.0 87 21.8 26,° 146 252 30,7 92 29.1 33.4 Jun
154 258 10.6 63 10.5 16.7 153 276 11,3 61 11,1 18.5 Jul
185 187 6.2 53 .8 11,7 181 165 2,3 21 - ,& 10,9 Aug
87 204 13.1 64 5.3 20.4 86 217 15,7 5§ 9.4 23,2 Sep
88 237 14.6 76 12,3 19.8 88 246 29,3 90 26.5 32.7 Oct
88 251 20.6 85 19.4 24,1 75 250 37.5 85 35,0 43,7 Nov
87 266 23,9 94 29.9 31.7 87 264 60.4 97 60,1 62.4 Dec
300 mb 200 =b
N o) Vr S u c N 0 Vr S u c

62 264 97.8 97 97.2 100.5 88 205 112,0 97 111.8 115.4 Jan
80 262 100.5 97 99.5 103.0 79 262 116.4 98 115.0 118.4 Feb
93 267 83.8 97 83.8 86.1 93 268 101.5 97 101.5 104.2 Mar
92 268 54,0 94 53,6 57.3 92 270 70.1 94 70,1 74.4 Apr
85 263 38.3 91 37.9 42,0 79 269 45.5 91 45.5 49.6 May
144 256 34,4 91 33,6 37.7 141 262 36.8 83 36.6 44,3 Jun

152 305 10,9 51 8.8 21.2 150 337 14.0 50 5.7 27.8 Jul
182 060 3.9 20 -3.3 19.1 178 052 8.2 34 6.2 24,1 Aug
85 241 14.6 64 12,7 22.8 85 281 14.4 54 14,0 26.9 Sep
87 251 42,7 88 40.1 48.4 84 253 46,5 80 45,7 57.7 Oct
69 250 67.8 91 62.9 74,8 68 253 82,3 98 78,2 84,0 Nov
87 261 91,4 93 90.2 98.2 85 263 107.9 97 107.1 111.0 Pec
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48BG4
- .. b50m
Mean regultant winde and steadi- " . vr g " -
ness at stancdard preosurc lcecvaele . _ = e
Statf{on: Singapore (4867%) 119 023 6.6 55 2.0 12'9 Jan
01°21'N 163°54'E 111 005 1.0 70 0.7 10.0 Feb
- g g 120 007 4,1 51 .0.5% 8.1 Mar
Pertod: Feb., 1959.Jan. 1959 10c o 103 76 3.0 20.2 Apr
W e pumber of observations 113y 249 6.5 63 6.1 10.3Y Hay
0 » mean rceultant wind 112 241 S0 02 5.7 10,3 Jun
direction . 4 .
Vre mean ropultant wind s;ced b16 262 10, fj ?'0 12.7 el
(kn) 112 257 6,2 5 oL 1205 Sug
S w gteadiness (percent) 90 207 7.1 7C 3.2 10.2 N
102 213 6,9 65 3.7 10.6 .
U « mean zonal wind speed 3 i
(kn, E-) 11y 180 7.0 57 6.9 I'Z.J Y,
c = mean wind speed (kn) 116 345 7.2 57 1.9 1z.7 D2
700 mb SOOAmb '
N *] Vr S u c N 0 Vr S5 v c
121 043 2.8 27 1.9 10,2 122 055 4,7 39 .3.6 11.9 Jan
112 1353 3,3 35 0.4 9.5 113 077 6.2 51 ~6.0 12,2 Feb
121 060 2.9 34 2.5 8.5 119 062 7.0 55 .6.9 10.8 Mar
115 287 1.5 18 1.4 8.4 115 089 5.0 53 -5.0 9.5 Apr
113 265 4,9 50 4.9 9.8 119 102 4,0 40 .3.9 9.9 May
110 262 S.4 51 5.4 10.6 113 101 7.8 68 .7.7 1.5 Jun
117 266 8.3 66 8.2 12.6 114 101 3.3 6C .1 12,5 Jl
114 254 7.7 62 7.7 12.5 115 107 8.7 71 -3.3 12.3 Aug
91 195 2.1 21 0.5 9.8 91 090 10.3 82 10,3 12.5 Sep
108 206 3.7 34 1,6 10.8 106 090 6.5 61 46,5 10.6 Oct
115 274 7.6 59 7.6 12,8 112 215 0.9 09 0.5 9.3 Nov
118 310 4.3 45 3.3 9.6 118 051 2,2 23 al.7 9.4 Dec
300 mb 200 mbd
N (2] Vr S u c N (¢ Vr S u c
122 098 6.5 50 - 6.4 13.0 120 117 15,9 76 14,2 20,9 Jan
113 095 14,7 83 .14,6 17.6 112 118 28.6 93 .25.2 31,0 Feb
118 104 10.7 74 10,4 14.4 119 120 15,7 76 ~13.6 20.2 Mar
115 0990 8.1 72 - 8,1 11,3 116 108 12,9 77 -12.3 16,7 Apr
115 089 11.4 80 .11,4 14,3 112 078 19.4 86 ..i9.0 22,5 May
112 086 18,7 94 .18.7 19.9 110 073 31.5 63 ~30.1 33.9 Jun
115 087 22,2 96 -22.2 23.1 112 077 39.1 95 .38.2 41,0 Jul
114 090 23.1 96 -23.1 24,1 113 075 39.3 96 -38.1 41,0 Aug
85 084 18.1 93 .18,0 19,5 81 672 136.5 97 -34.8 37.8 Sp
103 083 13,4 88 .13.3 15.3 103 076 22.3 90 ~21.7 24.8 Oct
112 083 8.3 70 -~ 6.3 11.8 109 086 16.5 80 -16.5 20.5 Nov
118 100 9,6 70 -~ 9,5 13,7 117 108 20,6 36 -19,8 23.9 Decc
3.53




91C66
o i . L8 00N T .
Hean resultant winds and ateadis -
nens at astandard prengare levels, =l - VO . Y < S
Station: Miduay laland (910560) 037 269 12.3 56 12,3 23.0 Jan
28713y, 1270220 631 251 9.5 47 9.0 20.1 Fed
Period: July 1949-Nov, 1957 678 221 0.6 02 0.3 16.4 Mar
671 189 0.4 03 0.1 12,9 Anr
e number of obscrvattons 56} 178 1.3 11 0.0 12.0 HMay
() » mean resultant wind 561 196 4,0 34 1.1 11.9 Jun
direction ,
Vre= mean reaultant wind apocd(kn)707 104 9.8 13 .9.5 12.6 Jul
S @ dteadin@as (parcent) 710 116 ¢.9 062 .6.2 11.1 Aug
e ;can zon1i vind spced 689 109 1.7 15 .1.6 11.3 Sep
S e : 745 074 3,7 30 3.6 12,3 oOct
YT 738 247 Z56G L 2,46 15,4 lov
¢ = mean wind speed (kn) 626 250 5.6 28 5.2 20.1 Dec
7C0 mb 500 mb

i 0 Vr S u c N €] Vr S u c
6317 271 22.2 70 22,2 131.5 480 273 33.3 76 33.3 43.8 Jan
624 263 19,5 73 19.3 26.6 566 272 35,7 86 35.7 41,7 Feb
672 273 7.5 40 7.5 18,7 ¢51 280 17.3 66 17.1 26.4 Mar
666 276 6.3 39 6.3 16,1 633 279 15,5 65 15.3 23.7 Apr
561 274 3.8 28 3.8 13,4 511 306 13.4 53 10.9 25.3 May
562 232 3.1 24 2.5 12,9 549 289 5.8 37 5.5 15.5 Jun
701 09¢ 8.2 67 8.2 12,3 678 076 5.2 41 5.1 12.6 Jul
712 103 4.7 45 4.6 10.4 694 079 2.4 20 22.3 11.9 Aug
679 047 1.2 09 .0.9 12,7 645 354 2.7 18 0.3 15.3 Sep
734 014 2.5 18 .0.6 14,1 712 318 6.1 32 4,1 19.3 Oct
740 276 9.1 47 9.1 19.4 705 279 19.0 67 18.7 28.4 Nov
612 267 15.8 61 15.8 25,9 564 271 29.3 74 29.3 39,6 Dec

300 mb 200 mb

N 9 Vr S u c N 4] Vr S u c
360 282 56,8 81 55.6 70.1 280 289 62,5 66 59.3 72,6 Jan
423 286 55.6 85 53.6 65.6 297 291 72.8 86 67.8 84.4 Fed
583 287 31.1 74 29,8 42,3 499 293 55.1 86 50,7 64.1 Mar
561 287 23.3 68 22,3 34.3 427 294 30,8 71 28.1 43.3 Apr
551 288 9.3 52 5.8 18.0 444 320 14.8 44 9.6 33.3 May
519 326 11.2 48 6.2 23,1 484 341 15.7 52 5.2 30.1 Jun
631 037 6.6 34 4.0 19,2 560 023 10.0 37 23,9 26.9 Jul
644 024 4,9 25 22,0 19,7 585 007 8.5 33 «1.0 26.1 Aug
576 018 4,7 21 ~l.4 22.2 511 025 6.6 24 22,8 28.0 Sep
639 330 10.0 36 5.0 28.1 557 333 12,7 38 5.8 33.7 Oct
616 291 28.9 72 27.1 40,3 502 298 32.4 7' 28,7 45,6 \Nov
398 282 43,3 76 42,1 56,7 281 279 47,6 76 47,0 62,4 Dec

.54
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150 wh A
Mean resultent winde and ateadi- 1 0 Vi 5 u c
ness at standard pressure levels.”™ 7 7
. 217 2686 8.7 56 8.4 15.5 Jan
S Lilo IR opti BRI UL 5 16. 263 B.2 49 B.1 16,  reb
LT O S . 186 2% 6.2 44 5.7 14.: Mar
Pecillodim eI ity i 368 . e U LSRG e G S e
Aug, 1951.Fab, 1952; Arv. 1952.1ay 189 21- 7.8 . h.2 12,7 way
1953; Avg. 1953- Dec, 157545 Feb. 1959y (h yo1 6.3 51 2.9 13.4 Jun
Apr. 759
N @ numirer 2f chaerveo'{ ~un 185 1638 o 2 ). 8 1;'2 ?”l
0 @ moan resul’ atw nd direction 200 757 5.0 . oy lJ.; a9
Vre mcan r:sultant .3 epced (kn) 20' _‘8 4.3 2 how b2 Fep
5 = steadiness (percent) <l .37 5.2 40 Lol 1luoOet
uw w mean zonal wind speed (kn, E.) 210 159 4.0 32 L. 12,6 lov
¢ = mcan wind spced (kn) 25G 272 2.6 19 2.6 13.9 Dec
700 500 wh
N 0 Vr S u c N 6 Vr S uwu ¢
217 274 27,5 88 27.4 31.1 197 273 50.8 %4 £0.7 54,1 Jan
186 269 4.8 86 24.8 28.8 168 269 53.1 95 53.1 535.9 Febd
189 267 20.5 86 206.5 23.7 186 271 42.8 97 42.8 44,3  Mar
197 257 12.1 75 11.8 15,6 191 <72 25.4 90 25.4 18,2  pr
194 239 9.0 69 7.7 13,1 1o¢ 260 13,2 77 13.1 17.2 \May
164 210 7.5 55 3.7 13.7 157 220 5.9 41 3.8 14.3 Jun
185 164 2.6 21 0.7 12.1 179 102 2.4 2 2,4 12,2 Jul
210 157 4.3 33 1.7 13.1 206 128 4.1 30 3.2 12.8 Aug
202 152 7.6 52 3.5 14.7 198 138 6.8 47 4.5 14.4 Sep
213 182 3.5 31 (015 S B Y 211 227 4.9 3 206 12.8" Dck
221 244 8.1 54 7.3 15.1 216 253 19.8 80 18.9 4.6 wov
250 264 16.7 79 16.6 21.2 238 266 36.7 90 36.6 40.7 Dec
300 mb 200 mb
N 9 Vr S u c N 0 Vr S u c
155 272 72,1 95 72.0 76.1 138 271 81.5 96 81,5 85,2 Jan
126 273 80.9 96 80.8 84.5 112 269 88.3 96 88.3 92,2 Feb
160 274 70.5 96 70.3 73.8 152 274 83.1 96 82.9 85.6 Mar
180 274 45.5 95 45.4 48.1 145 281 57.3 94 56.3 60.9 Apr
182 276 18.5 76 18.4 24,4 178 251 21.8 69 20,3 31.8 May
149 238 0.9 05 n.8 17.6 1483 025 5.5 24 2,3 23.3 Jun
166 059 5.1 30 4.4 16,9 156 054 10.5 40 8.5 26.3 Jul
198 096 Js1 31 5.1 16,7 187 066 7.1 B9 6.5 24,8 Aug
194 119 5.2 28 4.5 18.7 185 078 6.1 26 6.0 23.3 Sep
204 267 7.2 40 7.2 17.9 199 290 11,3 50 10,6 22.4 OQct
203 265 29.6 85 29.5 34.7 192 271 35,8 387 35,8 41,2 UWov
207 269 53.8 90 53.8 59.9 180 270 65.5 93 65.5 70.7 Dec
3.55
sl o e =




Mean resultart winds and steadi. y 0 Vr S u c
nean at standard precauvre levels,-— T

Stetion: Marcun Island 791131) 371 266 8.8 (b 8.8 13.) {an

11‘017'”. lS}cscll: 3’-. 255 o.. 39 6.0 15.9 l(.")

Period: Sept. 1952.Aug. 1956; 269 168 1.0 14 -0.8 14,0 Mar

et . 1956-0\03. 1950 358 150 7.7 44 -2,5 ll.9 Apr

3720 141 5.7 53 3.5 10,7 May

N @ nueber of obpcrvationy 3158 142 4.1 640 «2.3 10,1  Jun
O = mecan reosultant wind

Wilpe ot tofs 371 147 5.8 49 .2.3 11.9 Jul

Vr~ mean resultant wind apeced (i) 351121 7.7 57 6,4 11.7 Mg

S w gteadiness (perc-:nt) 284 107 9.9 73 9.4 13.6 Sep

368 119 8.4 61 -7.2 13.6 Oct

uli s ez s onall Sw o diivpeed 356 123 6.0 47 .5.1 12.9 Nov

L 363 155 0.9 07 0.0 14.8 Dec

700 mb 500 mb
N 0 Vr S u c N Q Vr S u c

363 271 23,0 92 23.C 24.9 354 270 48,2 96 48.2 50.5 Jan

330 265 20,6 83 20.6 24.9 328 209 48.2 95 43.2 50.9 Fedb
371 262 12,7 70 1i.9 18.1 368 270 31,7 90 31,7 35.4 Mar
3s8 238 5.5 41 4,5 13.3 359 269 17.3 77 17.3 22.4 Apr
372 1863 3,1 31 .0.9 10,1 367 264 4,1 31 3.9 13,3 May
Js6 133 2.5 25 -1.9 10.5 357 160 0.9 08 0.6 12.3 Jun
372 126 5.1 43 2.7 11,7 369 080 2,7 23 <2.5 11.9 Wl
as1 114 6,0 47 Z5.5 12.9 348 092 4,9 40 4.9 12.3 Aug
284 107 9.0 69 8.6 13.1 286 095 9.6 65 -9.4 14,8 Sep
370 121 5.1 40 .4.3 12.7 366 101 3.9 5 -3.9 13.8 Oct
55 192 3.1 25 +40.4 12.5 353 249 9.4 52 8.8 17.9 DNov
359 263 10.9 60 10.7 18.1 359 271 30,1 88 30,1 34.0 Dec
300 mb 200 mb
N 0 Vr S u c o) 8] Vr S u c

265 278 68.4 99 67.8 69.2 130 278 €8.0 98 67.4 69.2 Jan
254 275 68.8 96 68,6 69.6 205 273 72.7 94 72.5 77.4 Feb

337 276 53.4 84 53,0 63.3 299 275 71,5 94 70.5 76.4 Mar
354 271 32,7 85 32,7 38.3 312 287 43.3 84 42,6 51,5 Apr
357 293 9.2 47 8.0 19.3 345 304 12.3 45 10.7 27.2 May
350 074 2,9 18 22,3 16.1 337 050 8.4 36 -6.8 23.3 Jun
353 047 55.1 33 <2.,3 15.4 338 034 10.9 45 6,0 24.3 Jul
328 049 7.0 46 5.3 14.4 316 023 10.9 42 4.3 26.3 Aug
258 075 9.7 52 .9.4 13.6 231 050 11.9 42 .9.0 27.8 Sep
341 091 L@ TS o9 18 L 310 347 0.¢ 04 0.2 23.3 Oct
336 269 13.4 60 3.4 22,2 310 292 19.1 67 17.5 28,6 Nov
301 275 41.8 91 41.6 45.7 245 284 44,1 91 4Z.9 48.2 Dec
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. 7 B o _ﬂC_’)_O»(m;b e

Mcan regultant winds and asteadia o ) vr g u ¢
nesn at standard preassurce levels, - 3 - —iSTTT A = e -
235 154 2. 17 _ 1.0 13.9 Jan
itgt(h')n: Lil"\uc.(‘)llBS) 216 071 1.8 26 3.6 14.7 Feb
2159 N, 159721 ”0 N 238 064 6.7 36 . 4.2 13.0 Mar
fcriod: Feb, 1950Dcc. )5 736 061 9.0 68 7.9 13.2  Apr
N » number of ohscrvatious 3g G631 10.5 33 _ 9.4 2.6 May
O = mean resultant wind direction 264 072 13,0 92 12,3 14.2 Jun

Vrs medn rgsultanc wind &pe&d 505 971 4.1 95 .13.4 14,9 Jul

(kn)d 269 068 13,4 80 _12.5 14,9 Aug
S = steadineas (percent) 266 069 10.8 84 _10.1 12.9 Sep
u = mean zcnal wind speed 276 069 9.3 70 _ 9.1 14,1 Oct

(kn, E-) 288 068 7.7 56 _ 1.2 13.7 tov
¢ = mean wind speed (kn) 263 068 6,1 54 _ 7.5 14.2 Dec

700 mb B 3 500 mb
N 0 Vr S u c N 0 Vf____E, u c
23S 244 4.8 30 4.3 15.3 231 273 16.0 65 16.0 24.5 Jan
216 256 2.1 13 2.0 16.6 213 277 13.4 57 13.3 23.6 Febd
238 255 2.1 14 2.1 14.7 236 273 13.0 59 13,0 21.9 Mar
236 072 3.6 28 . 3.4 12.7 233 285 6.4 4O €.2 16.1 Apr
238 068 5.6 52 _ S.1 10.8 238 291 3.1 25 2.9 12.6 May
263 085 9,7 82 _ 9.7 11.9 263 098 3.6 27 - 3.6 13,3 Jun
268 087 9.0 76 - 9.0 11.9 267 212 1.9 16 1,0 12,0 Jul
268 084 6.1 58 - 6.1 10.5 267 256 3.9 35 3,7 11.3 Aug
263 071 6.8 62 . 6.5 10.9 264 261 1.9 17 1.9 11.3 Sep
275 080 5.6 43 _ 5.6 12.9 275 013 0.4 03 _ 0.1 13,8 Oct
287 064 3.1 24 - 2.8 13.0 281 321 4.6 29 2,9 15.9 Nov
258 071 2.3 15 - 2.1 14.9 255 295 10.0 44 9,1 22,5 Dec
300 mb 200 mb

N (o] Vr S u c N 8] vr S u c

211 289 37,0 78 35.1 47.7 166 289 49,6 86 46.9 57.9 Jan
184 284 35,3 76 34,3 46.5 155 284 53.6 83 52,0 64.2 Feb
216 272 36,8 83 36.7 44,6 173 275 58,2 87 58,0 66,8 Mar
231 273 24,9 73 24,8 34,3 ’15 274 46,3 86 46,2 54,1 Apr
232 267 17.4 63 17.3 27.8 224 266 32,6 77 32.5 42.3 May

263 266 8,0 32 8.0 25 258 264 21,8 59 21,7 36,9 Jun
265 256 21,1 75 20.5 °? 257 259 34.6 84 33,9 41,0 Jul
266 259 22,9 85 22.°% o It 267 262 35,7 87 35.4 41,1 Aug
261 257 14.3 57 14, 5,0 259 262 24,4 70 24,2 34,9 Sep
271 271 10.5 42 10 24,8 259 271 21,1 63 21.1 33.6 Oct
271 290 15.0 57 28.4 233 291 23.0 61 21.5 37.7 \Nov
239 290 28.0 ¢ 2.3 40.4 213 291 40,1 79 37.4 50.8 Dec




91218

850 mb
Meun resultant winda and sceadt- \ “_— T i:< - o
neag at atandard pressurce level . C Ve SR ¢
Station: Guam (91215) 654 086 10 92 -19.7 21.5 Jan
13%36 N L1L%"S5'F nh4 09%y 1, 91 -18,5 20,4 Feb
Pertod: July 194y-teb, 1J50 L0t ot 94 .13,8 20,1 Mar
65 097 1o,7 94 10,6 20,0 Apr
H e pumber of obacrvattonas 734 098 16,7 9! ~16.1 17.8 May
O = pean reasultant wind 690 101 16,5 91 ~16,1 18.0 Jun
dircction ‘
Vre mecan regultant whu'ﬁp(«d(kn)675 100 ]?" Z] -10.2  13.6 Jul
S = gtcadineus (percent) 664 127 0.6 53 - 6,9 14.8 Aug
4 & g ona ] wilnd snead 679 116 7.6 53 - 6.8 14,3 Sep
(xn. Eo) e 748 107 9.9 69 - 9.4 14,3 Oct
T 742 099 13,7 8C -13.4 21,3 Hov
¢ ® mean wind spced (kn) 749 090 20,0 07 .23.0 23.0 Dec
700 b 500 mb
R 0 Vr S u c N e Vr S u c
651 091 14,2 87 14,2 16,4 640 101 11.3 77 .11,6 15.3 Jan
654 096 12,0 756 -12,0 15.3 661 099 9.9 67 - 9.3 14,7 Pedb
724 C€¢€9 11,8 33 11.8 14,2 706 082 8.8 64 - 8,7 13.7 Mar
683 094 11,8 83 11,7 14.2 681 085 8.3 63 - 3.2 13,0 Apr
735 097 9.6 79 -~ .6 12,2 726 077 6.2 54 -~ 6,1 11.5 lay
696 102 12,9 87 -12.6 14.8 695 099 11.5 79 -11.4 14,5 Jun
670 107 9.6 75 .. 9,1 12,38 660 100 8.4 66 - 8.3 12.8 Jul
656 121 9.0 61 - 7.7 14,6 634 112 9.9 65 - 9.2 15,2 Aug
682 112 8.1 58 - 7.5 13.9 665 107 8.3 59 - 8,0 14,0 Sep
746 109 9.4 69 . 8,9 13,7 730 101 9.2 65 - 9.1 14,2 Oct
737 099 16.6 85 -16.4 19.4 722 095 17.8 84 17,7 21,1 |Nov
737 092 16.5 84 -16.5 19,7 721 095 15.7 80 -15,7 19,7 Dec
300 mb 200 mb
N 0 Vr S u c N o Vr S u ¢
611 105 5.1 42 . 4,9 11,9 578 181 3.7 29 0.0 13.0 Jan
636 113 1.7 14 - 1,5 11,9 617 214 5.4 36 3.0 14.9 Feb
678 310 3.3 24 2.5 13.4 645 247 9.2 51 8.4 17.9 Mar
644 306 6.4 37 5.2 17.3 608 286 11,9 55 11.5 21.7 Apr
709 319 5.0 31 3.3 16.1 682 282 14,8 58 14,5 25,5 May
664 074 2,3 15 -~ 2.2 15.4 647 274 5,0 24 5.0 20.8 Jun
634 074 5.0 36 - 4,8 13.9 611 062 5.6 29 ~ 5,0 19.5 Jul
591 092 7.0 48 .. 6.9 14,5 563 057 8.1 38 -~ 6,9 21.2 Aug
640 076 4,7 36 -~ 4.5 13,0 606 036 5.5 30 - 3.2 18.6 Sep
680 091 4.4 29 - 4.4 15.0 650 051 2.6 13 - 2.1 206.2 Oct
679 084 12.5 65 -12.4 19.2 616 078 7.7 38 - 7.5 20.2 Nov
' 676 (¢88 10.0 61 .10,0 16.5 639 090 5.2 33 -~ 5.2 15.7 Dec
3.58
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11240
350 ':\h
Meen resultant winds and stcead! - o 0 vr q u @
ncos at standard pressure levels, - -
Station: Mike Istard (91245) 282 OF7 6.9 40 . 6.0 4,1 Jan
19°17'1, 166°39'¢ 2t a9y 7,0 5 7.0 12.5 Febd
' A 239 0y 11,1 77 -Y1.,0 14,3 Mar
Ve : 349 - P 3 y
Pertiod: July 19 Dec., 195 790 097 6.3 80 -14.2 15.9 Apr
N = number of observations E?{ 03? 12'0 3? :?'g ;3 T :“y
O » mean regultant wind 200 054 12,0 < ¢ un
o g ol G ied soueq 307100 1204 62 12,2 13,5 Jul
MASL CURLCE R CE R LS S S 0 IO RS0 A I AR B i1
(s 284 097 11,4 55 11.3 13.% Sep
S = stcadiness (percent) 269 100 11.9 78 -11,7 15.2 Oct
u = mean zonal wind speed (kn, L-) 267 091 14.2 35 16,2 16.7 ov
¢ = mecan wind spced (kn) 275 089 10,2 71 10.2 WA Dec
700 mb 500 mb
N (4] Vr S u c 9] 0 Xi_ Q‘ u <
235 321 2,9 20 1.9 14,7 224 298 14,0 ] 12,3 22.3 Jan
216 307 2.9 21 2.3 13,6 220 239 15.5 74 14,6 21,0 reb
243 070 4.7 392 - 4,5 11.9 239 304 11.¢ 01 7.8 1.5 Mar
252 084 9.5 73 2.4 13,1 248 359 3, 31 1 12,7 Anr
277 090 12.,¢ 81 -.10.9 13.4 271 073 6 50 b.4 13.3 itay
264 090 11.8 86 -11,8 13.3 260 084 7: .8 13,6 Jun
306 097 9.4 79 - 2,4 11.6 300 089 3.2 23 - 3.2 11,5 Jul
298 099 8.7 79 - 8,6 11,0 290 092 3,5 34 - 3.5 10.2 Aug
283 092 9,2 7¢ - 9,2 12.1 274 039 7.4 62 - 7.4 11,9 Sep
268 098 9,7 68 - 9.6 14,3 262 087 6.6 43 - 6,6 15,3 OJct
267 089 11,1 72 -11,1 15.5 263 072 9.9 56 - 9.4 17.3 4iov
272 069 5.0 36 - 4.7 13.9 268 324 5.7 31 3.4 18.2 Dec
300 mb 200 mb
N © Vr S u c I 2] Vr S u c
196 292 29.5 89 27.4 33.3 169 286 31.6 87 30.4 36.2 Jan
198 293 34.4 88 31.7 38.9 163 286 37.8 8¢ 36,4 42,7 TFeb
206 288 38.2 84 36.4 45,6 166 280 48.5 92 47,7 52,9 Mar
232 300 21.5 72 18.6 29.8 218 284 33.5 01 37.6 47.3 Apr
262 298 8.3 38 7.3 21,8 254 278 24,5 66 24,2 37.4 lMay
252 070 8.0 41 > 19,5 246 00¢ 4,9 19 - 0.8 26,1 Jun
288 299 5.8 31 5.1 18.9 285 297 13,2 43 11.3 30.6 Jul
271 300 5.0 31 4.3 16.2 261 292 12,2 46 11,3 26.6 Aug
264 017 2,9 16 . 0,9 18,0 257 308 8.4 32 6.6 26,3 Sep
258 360 3,6 17 0.0 20.¢ 250 312 9.0 33 6.7 27.1 Oct
255 026 5.4 24 - 2,4 22,9 247 333 7.0 27 3.1 25,7 Nov
240 310 14.4 56 11,1 25.6 224 299 18.7 66 16,4 28.3 Dec
3.59




91250

850 mb

— ———— — ey e — —— —

Mean re-ultant winda and stecdi. y 0 Vr S u c
ncss at standard prennure levels,

. " 521 084 19,0 93 -18., 20,5 Jan
SRREE Hd i SR (91250) 540 087 18.6 95 -18.5 19.6 Feb
’ \ 508 085 17.0 91 17,0 18.7 Mar
Period: YMov. 19«/.-Dec. 1949;
505 089 16.6 96 -16,6 17.4 Apr
Apro IQSO—DOC. 1955; JOn.-FCb. 6 096 15 8 90 15 7 17 6 M
1956; Jan, 1957.Feb, 1958 547 ' "ot ' 4
' ' : 408 094 16.5 94 16,4 17.6 Jun
N o number of observations

0 = mean resultant wind 606 098 15,0 89 .14.9 16,2 Jul

direction 636 100 13.7 89 .13,5 15,3 Aug
Vre mean resultant wind spced (kn) 556 099 11,8 86 -11.7 13.7 Sep
S = gteadiness (percent) 599 100 12.1 84 -.11,9 14,3 Oct
U = mean zonal wfnd speed (kn, E~) 590 096 18.2 93 .18.2 19.7 Nov
¢ = mean wind speed (kn) $s87 089 16.8 88 .16.8 19,1 Dec

700 mb 500 mdb
N 0 Vr S u c N 0 Vr S u c
512 088 14.4 86 -14.4 16,7 505 084 16,7 82 .l6,6 20,4 Jan
537 091 12,5 84 .12.5 14.9 $33 086 14.0 77 -14,0 18.1 Fed
502 084 8.9 67 - 8.9 13,2 489 061} 6.8 45 . 6.0 15,2 Mar
504 038 7.3 66 - 7,3 11,0 491 076 4.4 39 - 4,3 11,4 Apr
546 101 8.2 72 - 8,1 11,4 517 109 1.9 18 - 1.8 10.7 May
399 097 13.1 88 -13,0 14.8 362 092 10,1 77 -10.0 13.0 Jun
604 099 12.1 89 ~.12,0 13.6 523 095 9.1 74 - 9.1 17,3 Jul
637 101 13.4 91 13,2 14,8 598 099 12.9 89 .12,7 14.5 Aug
552 102 11,2 84 -10.9 13.3 521 096 9.7 74 . 9,7 13,1 Sep
597 099 11.2 83 ..11.,0 13,5 572 095 10.0 71 10,0 14.0 Oct
590 096 15,0 88 .14,9 17.0 573 092 13.9 74 <13.9 18.9 Nov
580 088 12,2 75 -12,1 16.3 558 082 13,1 64 -.13,0 20.A Dec
300 mdb 200 mb

N o Vr S u c N 0 Vr S u c
494 069 6.7 42 - 6.3 15.8 479 111 1.4 08 -~ 1,3 16.9 Jan
522 050 3.6 26 - 2.7 13.8 503 252 2.0 13 1.9 15.4 Feb
467 297 6,7 43 5.9 15.5 435 260 12,4 65 12,1 19,2 Mar
468 273 13.6 57 13.6 23.8 445 266 20.5 72 20.5 28.5 Apr
464 264 15,1 70 15,0 21,5 426 263 24,5 81 24,3 30.3 May
317 292 2.8 17 2.6 16,4 296 264 12,2 54 12,2 22,7 Jun
463 284 4,5 34 4,4 13,2 427 264 10,9 54 10.8 20,1 Jul
548 120 3.6 29 - 3.1 12,4 512 247 1.3 08 .2 16.6 Aug
479 109 0.7 06 - 0,7 11,6 454 269 4,1 24 4.1 17.%7 Sep
531 017 1.7 11 - 0.5 15,4 512 299 5.5 26 4,8 21.U Oct
552 055 0.7 04 -~ 0,6 17.4 523 268 6.9 34 6.9 20,5 Nov
527 034 3.5 19 ~ 2.0 18.4 495 271 4,8 26 4,8 18,5 Dec

360




91275
850 mb .
Mean resultant winds and steadi- 0 Vr S 5 @
ness at standard pregsure levcig —

. 1 d (91275 585 108 8.2 54 . 7.8 15.1 Jan
Stxtion: Johnaton Iland( ) 630 089 10.9 73 -10.9 14.9 Feb
215 iy U LO TS 709 083 10.6 70 -10.6 15.2 Mar

: . - . l 8 ’ = ’ '
hignlod: e r. i l900 kg sl S'2 720 089 14.8 89 -14.8 16.7 Apr
771 086 °.7 94 .15.6 16.7 May

N = pnumber of observations
O = mean resultant wind 661 088 17.4 95 -17.3 18.3 Jun
direction 772 089 16.4 95 -16.6 17.3 Jul
Vrw rean resultant wind spced (kn) 743 089 16.9 95 -16,9 17.8 Aug
S = gteadiness (percent) 625 086 13.6 92 .13.6 14.8 Sep
u = pean zonal wvind speed 633 087 14.1 89 -14.1 15.9 Oct
(kn, E=) 620 090 15.1 87 -15.1 17.3 No
¢ = mean wind speed (kn) 622 097 13.0 73 -12.9 17.9 Dec
700 mb . 500 mb

N *) Vr 5 u c N 0 Vr 5 g C
589 147 1.4 09 - 0.8 14,8 570 284 9,3 41 9,0 22.6 Jan
632 065 4,6 36 - 4,1 12.8 620 315 10,9 54 7.7 20.2 Feb
704 043 2,8 24 . 1.9 12.0 685 297 12.7 62 11.4 20.6 Mar
724 089 5.5 47 - 5.5 11,7 702 283 5,6 35 5.4 15.8 Apr
773 087 5.6 55 - 5.6 10,1 750 291 3.7 30 3.5 12,6 May
662 090 3.6 74 - 8,6 11,6 653 092 2,5 20 - 2.5 12.4  Jun
769 089 9,0 78 - 9.0 11,6 748 149 0.9 09 . 0.5 9.9 Jul
746 091 10.3 87 -10.2 12,4 717 100 5.0 49 - 4.9 10.2 Aug
627 088 7.1 67 - 7,1 10,5 583 093 5.3 49 - 5,3 10.7 Sep
640 087 8.3 67 - 8.3 12,4 611 068 3.5 27 -~ 3,3 12.5 Oct
622 087 9.7 67 ~ 9,7 14,5 614 0066 7.6 48 -~ 6,9 16.0 Nov
621 096 6,7 45 - 6,7 14.8 595 355 4,2 23 0.4 18.7 Dec

360 mb 200 mb

N (2] Vr S u c N Q ¥r S u c
538 292 26,1 67 24,2 38.8 480 287 34.6 79 33,0 43,9 Jan
566 298 33,0 71 29.2 46.3 491 294 40.9 76 37.5 S52.5 Febdb
600 283 44,2 85 43,0 52,2 520 284 54,9 37 53.3 63.4 Mar
669 273 34,7 81 34,6 42,7 628 275 53,8 86 53,6 62.5 Apr
720 275 26.5 79 26.4 33,7 672 273 44.5 88 44,4 50.6 May
631 272 13,9 58 13.9 24,1 585 265 28.¢C 77 28.0 36.4 Jun
686 265 18.3 76 18,3 24,2 629 268 32.) 84 32,1 38.0 Jul
673 257 12.4 67 12,1 18.5 618 260 22.7 79 22.4 28.7 Aug
543 257 9.1 51 8.8 17.1 517 263 19,4 70 19.2 27.8 Sep
564 275 12,3 52 12,2 23.7 538 268 22.8 70 22.8 32.6 Oct
583 314 7.8 33 5.7 23.9 547 288 17.2 56 16,4 30.9 Nov
566 300 18.4 61 15.9 30.2 531 294 25.0 65 22.8 38.5 Dec

3.61




91285
850 mb
. can resultant winds and steadi-
N ! 0 Vr 5 u ¢
ngg at standard pressure levels,
,cation: Hilo (91235) 555 135 5.5 52 - 3.9 10,6 Jan
WAL 155°04' W S14 112 4,2 41 - 3.9 10.3 Feb
‘.";.Od:, Fob, 1950-“8)’ 1958 596 121 /’:.0 38 - 3.5 10.6 Mar
538 078 Gh.5 54 < 4.4 8.3 Apr
. = number of obeervations 614 075 5.4 67 - 5.2 3.1 May
)+ mean resultant wvind 537 081 5.8 75 - 5.7 7.7 Jun
direction S0 —
/i mean resultant wind specd (kn) 555 C70 6.1 77 - 5'? 7.9 Jul
9 s teadh nesis (pecent) 553 073 5.9 72 - 5.6 8.2 Aug
U el sl Al zionplN il ap ced 543 070 5.2 71 - 4,9 7.3 Sep
(kn, E-) ) 640 079 5.6 63 - 5,5 8.9 Oct
Ay &= 653 100 5,0 52 - 5.0 9,6 MNov
mean wind speed (kn) 603 091 5.0 45 -~ 5.0 11.0 Dec
700 mb 500 mb
0 Ve S u c i 0 Vr S u —
126 3.0 22 - 2,4 13,9 S44 288 10.0 0 9.5 20,8 Jan
165 1.0 07 - 0.3 13.0 500 278 12.1 57 12.0 21.2 Febdb
220 2,6 21 1.7 12.6 577 267 14,5 67 14,5 21,7 Mar
nso 3.4 31 . 3.3 11.0 583 278 7.8 47 7.8 16.5 Apr
031 3.1 30 - 3.0 10.4 609 268 6.3 42 6.3 14.9 May
090 8.4 74 - 8.4 1i.3 530 140 1.8 14 ~ 1,2 13.2 Jun
089 3.7 73 - 8,7 12.0 540 110 2,3 20 - 2.2 11,6 Jul
08é 5.9 59 - 5,9 10.0 557 139 0.3 03 -~ 0,2 9.9 Aug
070 4,2 43 - 4,0 .3 538 082 0,3 03 - 0.3 10.7 Sep
C383 5.3 49 . 5,2 10,0 635 088 6.7 05 - 0.7 12,9 Oct
092 5.7 47 - 5,7 12.1 647 343 1.9 13 9.6 14.4 Nov
039 5.0 37 - 5.0 13.4 589 305 5.2 26 4,3 19.8 Dec
300 mb 200 mb
0 Jr S u c 17 0 Vr S u c

262 35.1 78 32,5 45,2 417 291 48.3 B86 45.2 56,0 Jan
279 35.0 74 34.5 47.3 348 283 53,1 81 51,7 65,3 Fedb
271 43.0 85 43,0 50.8 362 277 61.5 387 61.0 70.3 Mar
273 33.7 84 33,7 39.9 461 273 57,3 92 57.2 62,5 Apr
2646 26,1 78 26.0 33.6 526 267 41.6 85 41,5 48.9 May
257 17.9 63 17.4 23.5 493 264 34.0 79 33.8 42.9 Jun

260 1€¢.6 €9 16,4 23,9 511 259 26,2 78 25,8 33,5 Jul
264 15,7 77 16,6 21,6 531 262 26.6 34 26.4 31.7 Aug
255 14,5 67 14.0 21.6 500 260 23.4 78 23.0 30.1 Sep
265 15.9 60 15.9 26.6 605 265 30.0 78 30.0 33,5 Oct
281 15.4 55 15,2 28.1 608 275 27.4 71 27,3 38.6 \Nov
287 23,4 65 22,4 36,2 491 290 36.4 76 34,1 47.8 Dec

3-62




R S ——— "
91334
850 mb
Mean resultant winds and steadi- o v G
ness at standard pressure levcls. ' r 4 £
Station: Trak (91334) 220 082 16.6 93 ~.16.4 17.9 Jan
07°27'N, 151°50'E 240 634 16,3 93 -16,7 18.1 Feb
Period: July 1951-Feb, 1958 244 083 14,5 91 -14,4 15,9 Mar
229 092 13,9 91 -13.9 15,2 Apr
N = uumber of observations 242 097 10,7 8l .10.7 13.2 May
© = mean resultant wind 232 093 12,2 87 .12.,1 14,1 Jun
direction s
Vre mean resultant wind speed (lkn) 25& 105 9.2 33 . 8.8 ll‘é Jul
S = steadiness (percent) 222 120 5.7 49 - 5.0 11, Aug
u = mean zonal wind speed 219 1264 4,6 47 - 3,9 9.8 Sep
(ka, Ea) 232 116 3,9 36 - 3,5 10.8 0Ort
’ 227 100 9,5 69 - 9.4 13,7 DNov
¢ = mean wind speed (kn) 216 089 12,2 75 -12,2 16.2 Dec
700 mb 500 mb
N e vy S u c N 0 Vr S u c
210 093 13.3 85 _13.3 15.6 207 093 19,3 92 _19.7 21,5 Jan
232 089 13.9 90 -13,8 15.4 224 089 17.4 30 _17.4 19,7 TFeb
233 087 10,7 80 -10,6 13,3 216 028 11,6 70 _11.6 16.5 Mar
225 097 10.4 34 -10,3 12.4 217 096 7.0 55 . 7.0 12,7 Apr
241 097 8.6 72 - 8.5 11,9 231 095 4,9 44 . 4,9 11,2 May
229 098 13.4 90 -13.2 14,9 220 098 10,3 S .10,7 13,8 Jun
243 103 11.4 87 _11.2 13,1 233 099 12,1 36 .11.9 14,1 Jul
219 106 2.4 71 _ 9.1 13.3 217 162 13,3 83 -13,0 16.1 Aug
209 107 7.5 67 _ 7.2 11,2 199 105 10.2 76 . 9.9 13,4 Sep
223 105 6.7 59 .. 6.4 11,4 213 099 9.0 71 - 8.9 12.7 Oct
215 095 10.1 73 _10,0 13,8 206 099 9.7 64 - 9,6 15,2 Hov
214 096 10,2 66 _10.,2 15,4 205 093 15,6 80 .15.6 19.5 Dec
300 mb 200 mdb
N 2] Vr S u c N (¢} Vr 5 u c
200 098 15,3 37 -15.1 17.5 197 122 15.3 77 -13,0 20,0 Jan
213 095 11.5 76 -11,4 15.2 206 124 13,2 68 -11,0 19,5 Feb
203 106 7.7 51 - 7.4 15,2 196 152 10.9 53 - 6,0 20,4 Mar
209 148 2.0 14 - 1,1 14,1 199 215 6.8 36 3.9 18.8 Apr
217 223 1.7 13 1.1 12,8 206 247 6.4 34 5.9 18,8 May
207 126 4,2 32 - 3,4 13,0 204 218 3.8 23 2,3 16.3 Jun
225 104 9.2 67 _ 8.9 13.7 217 091 5.1 47 . 8,1 17.4 Jul
204 099 10.6 74 _10.7 14.4 197 074 10,4 55 -10,0 19.0 Aug
192 091 9.8 74 - 9.8 13.3 188 063 10.3 58 - 9.6 17.8 Sep
211 094 7.2 58 - 7.2 12,4 204 070 5.7 33 . 6.4 17.1 Oct
203 108 4,2 26 - 4,1 16.3 201 119 8.2 41 - 8.8 20,1 Nov
195 094 10.0 61 -.10,0 16,3 191 102 9.5 56 - 9.3 17.1 Dec
3.63




91348

850 mb

Mean resultant winds and steadi- y 0 Vr S o .
ness at standard pressure levels, i
181 076 17.4 93 _.16,9 18,7 Jan
296 000 18.3 93 _18.0 19.6 Feb
302 083 15.4 91 _.15.3 16.9 Mar
308 088 16,7 94 _.16.7 17.8 Apr

Station: Ponape (91343)
06°58'N, 158°13'E
Period: July 1951.Feb, 1958

¥ = number of obgervations 250 091 13,7 88 -13,7 15.6 May

QO = mecaa resultant wind 259 091 14,0 91 -14,0 15,4 Jun
dircction

279 096 11,7 91 _.11.7 12,8 Jul

Vr= mean resultant wind spend (kn)

- 0 Au

S = gteadiness (percent) 210 101 9.1 76 8.9 12. 8
u = mean zonal wind speed 204 098 7.3 69 - 7.3 10.6 Sep
¢ e mea; w;nd eed (kn) 188 093 10,7 77 -10.6 13,9 Nov

AR a2 201 082 13.8 88 -13.6 15.6 Dec

700 ob 500 mb
N 8] Vr S u c N 0 Vr S u c
165 087 11,3 81 .1l.3 14.0 162 632 19.1 87 _.186.9 22,0 Jan
289 067 12,0 86 .11,9 13,9 283 084 15,9 87 _15.8 18.2 TFeb
287 093 7.9 67 _ 7.9 11,8 281 036 12,3 70 .12,3 17.5 Mar
294 0c1 9,2 75 - 9.1 12,2 230 089 5.1 41 _ 5,1 12.3 Apr
238 094 8,1 70 _ 8.1 11,6 232 103 3.4 30 . 3,4 11.4 May
242 094 12,1 89 .12,1 13,6 222 089 10,3 79 .10.3 13,1 Jun
272 096 12,1 90 .12.1 13.4 256 0983 12,2 87 .12,1 14,0 Jul
199 096 12,7 88 _.12,0 13,6 171 093 14.6 92 _.14.6 15,9 Aug
191 097 10,3 83 .10.2 12.4 166 094 11,5 79 .11.5 14.6 Sep
307 103 7.0 63 . 6,8 11,2 291 096 3.0 65 - 7,9 12,4 Oct
175 090 9.4 70 . 9.4 13.4 160 085 10.5 69 .10,5 15,3 Nov
135 088 9.7 82 . 9,7 11.9 172 081 14,9 83 .14,7 18.0 Dec
300 mb 200 mb
N (o} Vr S u c N 0 Vr S u c
161 089 12,1 75 .12,1 16.2 162 126 10,8 60 . 8.3 17.9 Jan
275 092 10.4 67 -10,4 15.5 276 122 10.,! 61 - 8,5 16,6 Febdb
276 097 6.9 44 - 6,9 15,6 274 155 8.8 45 - 3,7 19.4 Mar
271 235 8.2 51 6.7 16.0 269 240 15,1 71 13.1 21.4 Apr
214 229 6.4 46 4,8 13,8 208 246 13,9 66 12,7 21.0 May
214 116 3,9 33 -3,5 11.8 201 249 4,0 26 3.7 15.4 Jun
2485 098 6.3 49 - 6,3 12.8 239 074 2.5 15 . 2.4 16,3 Jul
166 095 12,5 83 .12.4 15,0 161 080 8.4 51 . 8,2 16.4 Aug
155 094 8.0 60 - 7,9 13.4 152 070 6.4 38 _ 6,0 16,8 Sep
291 083 4.7 38 - 4,7 12,5 284 030 3.0 13 . 1,5 16,7 Oct
152 103 2,0 13 - 1,9 15,6 147 228 2.8 14 2,0 19.7 Nov
161 027 8,0 54 - 8.0 14.9 160 129 4,9 29 - 3,8 16,9 Dec
J.64




91366
8350 mb
Mean resultant winds and steadi. 0 Vr S " .
ness at standard pressure levels,
Station: Kwejalein (91366) 552 085 15.8 91 -15.7 17.3 Jan
08043|N 167(44|E 525 082 12.; gz -;[8‘-:; i.g.g Feb
. 550 093 14, -14, .5 Mar
d =Nov.
EEELOSE BRTY PloSSENeVLILE 556 089 16.9 94 -16.9 18.0 Apr
N = number of observations 553 093 16,3 91 -16.3 17.6 May
0 = mean resultant wind 489 092 1605 93 -16.5 17.7 Jun
direction
677 096 14,5 92 _14.4 15,8 Jul
s b AL Ll wind speed (kn) (o0 g9g 12.1 90 -12.0 13.5 Aug
= Lh s Beet (‘i’e;““t)d 536 097 10.0 85 - 9.9 11.8 Sep
v “’ia“ ;°;“‘ vind spee 569 098 10.0 80 - 9.9 12.5 Oct
(kn, =8 o 624 002 14.6 59 -14.6 16.4 Nov
CRSARIEE Sl N SO I 489 091 15.6 85 _15.5 12.3 Dec
700 mb 00 mb
N 0 Vr S u c M 0 Vr S u C
553 091 11.7 81 _11,7 14.4 542 082 16,7 84 _-16,5 20,0 Jan
526 090 12,2 82 -12.2 14.8 502 086 15,3 77 -15.3 20.0 Treb
551 106 6.2 52 . 5,9 12,0 548 C76 6,9 42 . 6.4 15,7 VlYar
567 098 6.9 ¢4 _ 6,83 10.7 557 032 2.3 11 - 0.7 11.5 ¢or
551 098 10,6 281 _10,5 13,1 517 098 3.2 34 _ 3,2 9.5 1y
490 095 4,1 92 _14.,1 15.4 461 090 7.6 69 _ 7,6 11,0 Jun
663 096 13,9 91 _.13.,8 15.3 637 ¢98 11,2 82 .11,7 14,6 Jul
649 096 14,0 91 _13,9 15,4 612 05 14,4 91 24,3 15.8 Aug
534 094 11,3 88 .11,3 12.9 516 ~~4 10.6 31 -10,6 13.1 <S:2p
567 096 10,2 79 _10,2 112.9 598 ¥ &5 8,7 67 . 8,7 13.0 Oct
627 093 12,0 83 _11.9 14.4 600 C37 11.1 67 .11,1 16.6 lov
494 096 11,3 75 _11.2 15,1 475 C89 12,4 64 -12,4 19,3 Deec
300 mb 270 mb
N (2] Vr S u c N 0 Vr S u c
513 076 4,1 23 _ 2.9 14.4 477 136 1.3 08 0.1 15,7 Jan
460 044 4,0 25 . 2.8 16.1 407 19 2,7 14 1.7 18.7 Feb
493 289 6.4 37 5.1 17.1 441 255 11,9 53 11,5 22,4 |Mar
494 262 15,0 67 1..9 22.3 438 258 25,2 82 24.6 30.6 Apr
466 260 9,4 57 9.2 16.5 416 %465 12,0 75 18.9 25.2 May
413 241 3.3 22 2.9 14.69 366 262 10,9 53 1iv.8 20,6 Jun
%65 125 3.1 25 . 2.5 12.3 493 227 5.1 31 3,7 16.3 Jul
522 101 9.2 67 - 9,1 13.8 440 093 4,5 31 - 4,5 14,4 Aug
481 091 6,5 52 - 6,5 12.4 425 079 2,3 15 - 2.2 15,3 Sep
511 096 1.6 13 - 1,6 12,6 437 287 5.2 3% 5.0 17,0 oOct
546 294 1.2 07 1,1 16,1 502 264 9.3 45 9.2 20,8 \Nov
441 275 1.4 08 1.4 16,9 408 250 743 37 6.9 19,5 Dec
3.65




91376

rivan resultant winds and steadi-
n.ss at standard pressure levels,—

154 078 14,9 91 -14.5 16.3 Jan

234 075 15.3 89 _14.8 17.2 Feb
1952, 262 083 13.5 047 -13.4 15.6 Mar

Scation: Majuro (91376)
07706"'y, 171°24'E

Period: Secpt, 1952-Nov,
Feb, 1995.Feb., 1958 254 081 15.8 93 .15.6 16.9 Apr
256 089 16.5 93 -16.5 17.8 May
M = number of obgervations 195 093 15.3 92 -15.3 16.6 Jun
B it 209 0S4 14,1 93 _l4.1 15.1 Jul
NI i 111 096 12.8 91 _12.7 14.0 Aug

i Tzand?foIt?“t,”i“S>5P“m () 152 096 11.0 85 _11.0 12.9 Sep 1
4 et Rl 227 102 10.6 82 .10.4 12.9 Oct
S e iRl SEiidRsiplecid 194 099 12.0 79 -11.8 15,2 Nov ‘

(kn, &.) & P
¢ = mean wind speed (kn) 117 081 10.86 71 .10.7 15,2 Dec

700 mb 500 mb

u 0 Vr S u c N 0 Vr S u c

153 083 8.9 70 . 8.9 12.7 145 064 12,6 75 _11,3 16.9 Jan
233 079 10.5 78 _10.4 13.5 228 078 13,1 73 _12,6 13.0 Feb
233 098 5.3 50 . 5,2 10,6 231 067 6.5 40 _ 6.0 16,1 Mar
251 092 §.9 75 - 8.9 11.8 243 305 1.1 12 0.9 9.5 Apr
251 093 11,6 83 -11,6 14,0 242 080 2.8 31 _ 2.8 9.1 May
198 090 14,0 91 -14,0 15.4 191 089 7.6 0683 _ 7.6 11.2 Jun
207 093 15,5 95 -15.,5 16.4 200 096 13.9 089 -13.8 15,6 Jul
114 091 14,1 95 -14,1 14,3 110 008 13.4 85 -13.,4 15,7 Aug ‘
126 096 i2.2 86 _12,1 14.2 120 091 13,2 82 -13.2 15,0 Sep
228 097 10,1 76 _-10.1 i3.3 227 107 8.2 65 - 7.8 12.7 Oct
195 103 10.0 74 _ ¢.&6 1i3.06 194 095 9,6 586 - 9.5 16,5 Nov
123 096 5.2 44 . 5,2 11,8 119 066 9.2 59 - 8.4 15,7 Dec

300 mb 200 mb

M 8] Vr S u c N 4] Vr S u c

139 0238 2,4 17 _ 1,1 14,0 139 194 3.1 16 0.7 19,5 Jan
224 054 6.2 37 _ 5.0 16.9 218 145 4,1 21 - 2,4 19.7 Feb
224 267 4.8 30 t&,8 16,0 220 234 11.5 52 9.2 22.2 Mar
233 252 16,6 78 15,7 21,3 230 251 26.7 87 25,3 30,7 Apr
229 246 9.2 56 6.4 16.5 220 263 20,0 680 19.9 24,9 May
133 170 2,5 22 . 0,4 11.5 178 261 10.9 61 10.7 17.9 Jun
1¢5 114 7.4 60 . 6,8 12,4 189 133 J.2 20 0.1 15.8 Jul
112 0294 9.4 70 - 9.4 13.4 109 078 5.2 38 . 5.1 13.6 Aug
119 090 6.6 49 _ 6,6 13,5 116 065 1,1 07 - 1,0 16,7 Sep
220 216 1.5 11 0.9 14,1 216 273 11.0 53 11,0 20.83 OQct
196 279 3.8 24 3.7 15.7 187 267 11.1 50 11.0 22,0 Nov
113 281 4,4 30 4,3 14.9 117 251 7.9 45 7.4 17.6 Dec

3-.66




91403
850 mb
Mean resultant winds and steadi-~ N 0 Vr S u -
ness at standard pressure levels,
Station: X 91408 210 079 15.3 86 .15,0 17.7 Jan
S e o ) 200 080 15.5 89 .15.3 17.4 Feb
Period: Sept. 1950-Apr. 1951; 199 072 13,5 83 -12.8 15.4 Mar
July 19‘-1..Feb 1958 207 081 8.7 65 - 8.6 13.4 Apl‘
h ' 230 100 7.4 67 - 7.3 11.0 May
N = number of observations 226 102 6.4 55 - 6.3 11.6 Jun
9= Mg Rigemnhali g 259 151 2.9 28 . 1.4 10,5 Jul
= R nd speed (kny 213 238 5.8 41 4.9 141 Aug
S A T A YT ™ 208 219 3.8 35 2.4 10,9 Sep
21 JECAGRMEORS KipHrt et 229 251 3.3 26 3.1 12.8 Oct
u = mean zonal wind speed (kn, E=) 195 007 0.6 06 - 0.1 10.6 o
¢ = mean wind speed (kn) 219 078 8.0 52 . 7.9 15. De
700 mb 500 mb
N ¢ Vr S u c N 0 Vr S u c
194 089 14.1 88 -14.1 16.1 168 095 17.0 90 _.16.9 136.8 Jan
186 085 13,4 83 .13.3 1l6.1 169 095 17.2 88 _17.1 19.6 Feb
184 081 11,2 81 -11.0 13.8 163 087 15.3 85 _-15.2 17.9 Mar
195 085 7.7 62 - 7.6 12.5 186 078 8.9 66 . 8.8 13.5 Apr
219 100 7.0 67 - 6.9 1.4 197 087 7.3 70 . 7.3 10.4 May
216 097 8.4 65 - 8.3 12.9 193 096 10.2 7¢ _10.1 12.9 Jun
242 102 6,7 56 _ 6,6 12,0 2156 101 12,1 81 -11.9 15.0 Jul
187 159 1.8 13 _ 0.7 13.8 150 110 9.9 68 . 9.3 14.6 Aug
194 127 3.5 33 2,8 10.6 158 108 8.5 66 - 6.1 12,9 Sep
205 152 1.7 14 _ 0.8 11.9 179 102 5.3 50 _ 5.7 11.5 Oct
174 087 1.8 13 _ 1.8 14,4 154 091 7.2 50 _ 7.2 14,3 Nov
197 083 8.4 55 _ 8.4 15.2 171 097 13.9 75 _13.9 18.5 Dec
300 mb 200 mb
N ) Vr S u c N 4] Vr S u c

101 16,0 86 -15.7 18.6 132 116 21,4 90 _19.3 23,3 Jan
103 14,3 88 -14.0 16,3 140 122 22,3 90 _.19.0 24,8 TFeb
097 11,8 78 -11.7 15,2 142 125 16,9 80 _13.,9 21.0 Mar
Lol 099 10.8 69 .10.6 15,6 141 111 12,5 63 -11,7 19.8 Apr
180 111 3.5 32 . 3.3 10.8 L70| 11315 2.4 17 - 1,7 14,5 May

186 096 Tl S99 7.7 1850 175 078 6.3 40 - 6.2 15,8 Jun
197 092 14,7 88 _14.7 16,8 182 071 18.6 81 -17.6 23.0 Jul
126 088 18.5 90 _18,5 20.5 116 070 24,1 83 -22,7 29.2 Aug
131 087 13,0 84 _13.0 15.5 115 067 20.4 80 -18.8 25.6 Sep
155 084 8,7 63 _ 8:6 13.8 137 075 13.4 67 -12,9 20.0 Oct
136 093 8.2 54 _ 8.2 15,3 125 088 11,3 58 -11,8 20,5 Nov
148 098 14.8 81 _14,7 18.2 136 108 18.0 83 -17.1 21.7 Dec




91413

e 050 mb
‘csultant winds and steadia |
at standard pressure lewls s B Vr 3 g =
station:  Yap (91413) 303 082 19,6 92 .19.4 21.4 Jan
09°31'9, 133°08'E 305 084 17.8 93 _17.7 19.2 Feb
Pes.od: Jan. 1950-Apr. 1951; 321 075 16.6 91 .16.0 18.2 Mar
June 1951; Aug, 1951-Feb, 1953 338 036 14.7 G35 _14.6 17.3 Apr
35 695 12,1 86 _-12,1 14,0 lHay
N = number of observations 229 09z 11.0 &l -10.9 13,5 Jun
@ = mean resultant wind
Lo i 232 117 5,5 51 - 4,9 10.9 Jul
Vr= moan regultantwindspecd(kn)236 172 2.8 22 - 0.4 13,0 Aug
S = steadiness (percent) 254 171 3.3 531 - 0.5 10.7 Sep
u = mean zonal wind speed (kn, E-) g;; égg f'g ;; - é'g }é'g 3Ct
o = Jind d k O . - ’ . NOV
mean wind speed (kn) 257 084 14.2 76 _14,1 18.7 Dec
700 mb 500 mb
R 0 Vr S u c N ) Vr S u c
303 036 17.5 89 _.17.4 19.6 273 091 19,2 90 -1%9.2 21.4 Jan
305 087 13,9 87 -13.9 15.9 292 095 16.4 86 _16.4 19.0 TFebdb
32. 074 13,5 87 -13.0 15,6 314 081 16.2 87 .16.0 18.7 Mar
341 085 10.9 79 .10.72 13,8 338 085 9.8 71 _9,7 13.8 Apr
231 09 10,0 81 -10,0 12.3 220 085 8,3 72 .8.2 11.5 May
231 094 11,2 81 -11.2 13.8 220 0%4 10.9 82 .10.9 13.3 Jun
232 102 92 73 . 90 1246 229 098 12.1 382 12,0 14,7 Jul
234 129 4,6 32 . 3,5 14.4 227 104 9.7 61 -9,4 15,8 Aug.
2SR A ) 5.1 41 - 4,3 12,3 244 106 8.0 62 -7.7 13.0 Sep
266 105 4,1 34 - 4,0 11,9 251 096 6.3 53 -6,7 12.8 Oct
252 089 9.9 63 - 9.9 15,7 234 037 13,0 76 .13,0 17.0 Nov
253 090 12.7 77 .12.7 16,5 213 093 16,0 84 _.16,0 19,0 Dec
300 mdb 200 mb
(& ) Vr S u c N Q Vr 3 u c
237 099 14.4 82 14,3 17.5 226 123 15.2 76 .12,8 19.9 Jan
273 099 11,2 77 .l1.1 14,5 261 134 15,2 76 _.10.9 19.9 Feb
290 099 9.2 61 - 9,1 N5.2 257 143 15.2 75 -9.2 20.4 Mar
31037 Ll i 5.4 39 _ 5,0 14,0 271 136 8.0 43 .5.6 18.6 Apr
207 154 0.5 04 - 0,2 11.4 188 235 5.3 34 4.4 15.4 May
216 096 6.2 45 - 6,2 13.8 206 131 1.0 06 -.0.8 17,0 Jun
224 090 10.8 74 .10,8 14,6 219 069 11,9 62 -11,2 19.2 Jul
206 090 13.1 76 _.13.,1 17.3 201 064 17.9 71 .16.1 25,3 Aug
233 084 10.3 71 .10.2 14,6 222 067 14,8 69 -13.6 21.6 Sep
239 083 6.7 49 _ 6,6 13,7 230 062 7.7 40 _ 6.3 19,1 Oct
214 032 12.5 68 _.12.4 18.3 206 088 12.3 59 .12,2 20.9 Nov
191 01 14,3 78 _-14.3 18,3 190 104 14,7 73 14,2 20.2 D




91489

850 mb

Mean resultant winds and steadia
N 0 Vr S
ness at standard pressure levels,

. 145 093 14.1 86 .14.1 16.4 Jan
Sttdein:; C;iig;mas I1sland 130 092 16.5 92 -16.5 17.9 Teb
02°00'N 1§7°23'3\] 156 090 13.6 96 -13.6 14,2 Mar
Beiiodll Odt: 1956aaemey 1950 | Llon0ot AR DSEELE, IERISL0 s r

: ' : 176 094 14.6 95 -14.5 15.4 HMay
170 095 12.5 388 -12.5 14.2 Jun

N = number of observations

O = mean resultant wind 167 097 15.1 90 _15.0 16.7 Jul
direction 101 098 16.8 95 16,6 17.6 Aug

Vr= mean resultant wind speed (kn) 96 096 13.1 8% -13.1 14,7 Sep

§ = steadiness (percent) 125 093 12,3 86 -12.8 14.8 Oct

u = mean zonal wind speed (kn, [-) 149 09 9.7 58 -9.7 16,6 MNov

¢ » mean wind speed (kn) 145 093 12.1 82 -12,1 14,8 Dec

7060 mb 500 mb
N 8] Vr S u c N 8] Vr S u c

145 084 3.3 33 _ .,.,3 10.0 149 319 1.8 09 1.1 12.2 Jan

130 096 7.1 64 . 7.1 11,1 130 098 2,0 15 -1,9 13.6 Feb

156 094 8.8 72 _ 8.8 12.2 155 217 2.9 22 1.7 13,2 Har

176 093 13.5 96 _-13.5 14.0 176 111 7.1 60 -6.,6 11,9 Apr

176 090 15,3 94 _.15,3 16.2 176 094 12.3 83 -12,3 14.9 May

169 089 14,0 91 _14,0 15.4 166 089 14,6 87 -14,6 16,7 Jun

167 090 15.3 93 .15.3 16.4 167 084 15,3 91 .15,2 16.9 Jul
101 090 17.2 97 -17,2 17.8 102 085 17.7 94 _17.6 18.3 Aug
96 087 14.4 94 _14.4 15,3 96 088 16.3 89 _.16,3 18,3 Sep
125 092 W2.6 91 -12.6+ 13.9 125 087 11.5 73 _11.4 15,7 Oct
149 080 4.0 34 . 4,0 11.8 149 007 0.3 03 0.0 10.7 Nov
145 086 4.1 39 _ 4.1 10,6 145 130 1.9 15 - 1.5 12.3 Dec

300 mb 200 mb

N 0 Vr S u c N 2] Vr S u c
149 259 14,0 64 13.7 21,3 149 261 19,3 63 19.1 30.3 Jan
130 260 7.9 39 7.8 20.1 130 257 12.9 49 12.5 26.1 Fedb
155 221 15.6 75 14.7 20.6 155 264 23.9 77 23,7 31.2 Mar
176 251 2.1 12 2.2 16.9 176 274 15.0 57 15,0 26.1 Apr
174 210 1.3 10 0.6 13.6 174 286 7.6 46 7.3 16.5 May
167 104 6.6 41 - 6.4 16,2 168 340 Jj.1 16 1.1 19.5 Jun
167 090 13,6 72 -13.6 18.8 167 062 11.¢ 59 _10.6 20.1 Jul
102 088 13.4 76 -13.4 17.7 102 068 1.5 45 - 9.7 23.3  ag

26 185 2,8 15 0.3 19.1 96 265 1.8 08 1.8 22.2 Sep
124 100 2.7 17 . 2,6 15.8 124 321 5.1 23 3.3 22.4 Oct
149 253 8.3 45 8.0 18.5 149 255 15.83 62 15.2 25.4 Nov
145 264 5.6 32 5.6 17.3 145 244 14.5 66 13,1 22.0 Dec

3.69




91680

Mean resultant winds and steadia

ness at standard pressure levels,

Station: Nandi (91680)

17°45'5, 177°27'E

Period: Aug. 1945_.Jan. 1940;
Nov, 1948.tlov, 1950; Jan.
1951<Aug. 1952

M = number of observations
= mean resultant wiad
direction

Vr= mean cesultant wind speed (kn)
S = gteadiness (percent)
u = mean zonal wind speed kn, E.)
¢ = mean wind speed (kn)
700 mb
I ] Vr S u c N e Vr
521 327 3 25 2 12 514 287 6
420 018 4 30 -1 13 403 301 2
449 346 7 40 2 18 439 319 6
405 309 5 40 4 12 377 290 8
401 317 5 35 3 14 362 282 13
409 030 2 15 -1 13 391 311 6
389 281 5 35 S 14 347 266 15
395 285 10 65 10 15 381 278 21
349 287 11 65 11 17 315 284 25
357 289 8 60 8 13 331 280 17
404 305 4 35 3 11 389 289 11
353 015 2 20 _1 10 353 295 5
~ 300 mb
N e Vr B S v C N 8 Vr
482 270 14 o0 14 23 425 273 19
368 238 6 30 5 20 301 235 15
413 248 8 40 7 20 370 250 15
319 265 16 70 16 23 282 250 23
306 27 ) 85 25 29 267 274 37
360 L9 75 19 25 320 256 29
3 7 31 85 31 36 290 265 41
71 33 90 33 37 297 262 39
42 95 41 44 246 271 52
7% 33 90 33 37 237 272 44
280 27 85 27 32 345 276 39
290 17 75 16 23 324 281 31




91700
. 50 mb
Mean recultant winds and steadi- y 0 Vr g u e
ness at standard pressure levels,— —
Station: Canton Island (917C0) 504 081 2.8 22 = ay 15'? ey
0 ' o ' 442 083 15.1 v -15.0 17.5 Feb
02°46'S, 171°43'W
Period: Aug. 1949.Feb 958 441 082 17.8 ©3 -17.,6 18.2 Nar
' ) ' 416 089 15.9 95 -15.9 16.8 Apr
N = numbcr of observations "424 093 14.9 92 _14.9 1.6.2 Piay
©® = mean resultant wind 411 094 16.9 %5 -16.8 17.7 Jun
S S 4 eoaed (fmy 416 095 16,6 96 16,9 17.7 Jul
Vri meandresultantw1n spee (.n)445 098 18.0 S5 -17.8 18.9 Aug
e R 468 098 16.7 94 _16.5 17.7 Sep
oA e B S EEERE 510 095 15,5 92 -15.5 16.9 oct
QISR e g 488 093 9.5 65 _ 9.5 14.7 dov
¢ = mean wind speed (kn) 496 086 9,8 66 _ 9.8 14.8 Dec
B 700 mb ) 5C0_mb
N ) Vr S c N 9 Vr S u c
466 068 2?22 12 ,.8 381 190 1.8 15 0.3 12.4 Jan
498 087 3.2 38 9.8 350 150 1.9 16 - 1.0 L2.0 Eeb
404 091 8.0 62 1% 59 325 1638 2.2 120 - 0.5 11,2 Mar
386 089 11.5 88 13,1 312 117 2.5 24 - 2.2 10,5 Aer
392 091 13.0 92 14,1 315 100 8.0 59 - 7.8 13,4 May
385 091 15,2 92 16.4 310 086 14,0 78 -13.9 17.9 Jun
394 088 16.0 94 17.0 358 092 1841 92z _18.1 19,7 Juml
421 091 16.7 94 17.7 362 095 17.3 91 _17.3 18.9 Aug
435 087 16.3 94 17.3 382 091 17.5 91 _17.5 19.4 Sep
494 089 13,1 89 14,7 426 088 11,7 76 _11,7 15,3 Oct
462 1C0 3.9 36 10.8 388 222 1.1 09 0.7 12.4 TWov
456 075 2.4 25 9.7 375 273 3.0 25 3.0 12.1 Dec
300 mb 200 mb
N 4] Vr S u c N €] Vr S u c
330 206 6.3 43 2.8 14,7 313 198 13.5 55 4.2 24.5 Jan
2195 2213 9.7 50 6.7 19.3 279 212 16.5 52 8.7 31.5 Feb
266 202 8.7 49 8,2 1746 256 206 172, )1" 57 7.6 29,8 Mar
254 258 9.3 44 ZW00 P 238 264 18.3 60 18.7 31.2 Apr
254 263 8.0 38 7.9 20.8 246 271 16,4 56 16,4 29,4 May
258 099 247 L6 = 2.6 1653 248 267 6.5 34 6.5 19.0 Jun
320 094 10,8 68 -10.8 16,0 296 087 4,1 22 . 4.1 18,9 Jul
322 094 6.4 44 _ 6,4 14,4 306 003 0.9 06 0.0 16.3 Aug
338 133 3.4 20 . 2,5 16,7 326 283 4.4 23 4.3 19,2 Sep
370 216 1.0 06 0.6 16.5 346 263 7.6 34 739 2.2 @et
328 246 8-9 49 8.2 18.3 304 243 15.4 62 13.8 25.1 Nov
311 235 9.0 50 7.4 18,1 287 238 14,6 55 12.4 26,7 Dec
3-71




94120

850 mb
Mean resultant winds and steadia- .
ness at standard pressure levals, N 0 {E gt =
: " 86 180 4 35 0 11 Jan
Stat : D: 94120
g e L (e 77 180 5 45 0 11  Feb
i ' 81 153 7 55 - 3 13 Mar
Period: 1 A . 19524 1
cere - 92-31 Dee 1955 05 102 11 80 10 14 dpr
" = numbevr of observations 86 101 10 80 .10 13 May
V0 = mean resultant wind 87 111 9 80 - 8 11 Jun
dircctions
Vr= mcan resultant wind speed (kn) 92 122 > 55 - 4 9 Jul
: : 113 121 12 85 -10 14 Aug
S = gteadinesgs (perceat) 103 121 12 85 _10 14 Sep
4 Tl Z‘);‘al o RS HECE 112 119 10 80 - 9 13 Oct
o e 101 117 9 75 - 8 12 Nov
¢ mea:. wind speed (kn) 112 121 6 55 _ 5 11 -
o 700 mb 500 mb
_i_ 8] Vr S u c N e Vr S u c
78 127 5 40 _ 4 13 74 225 1 05 1 20 Jan
77 143 5 40 _ 3 13 76 180 2 15 0 13 Feb
70 130 8 55 _ 6 15 69 135 3 25 _ 2 12 Mar
68 111 8 65 _ 7 12 53 090 2 15 _ 2 13 Apr
76 099 6 50 . 6 12 67 090 1 10 _ 1 10 May
84 104 A 40 _ 4 10 71 326 4 30 2 13 Jun
76 112 5 45 . 5 11 74 333 2 15 1 13 Jul
110 124 7 60 - 6 12 99 360 1 05 0 70 Aug
96 119 10 75 . 9 i3 70 117 2 15 - 2 13 Sep
112 197 14 85 _13 16 105 112 5 40 - 5 13 Oct
106 101 15 85 _15 18 109 108 6 50 - 6 12 Nov
112 099 12 75 _12 16 109 101 5 40 - 5 13 Dec
o 300 mb 200 mb
N 8] vr S u c N Q Vr S u c
71 <=~ Calm 0 0 e, = 64 043 7 40 _ 5 18 Jan
71 090 3 25 _ 3 12 65 046 12 65 _ 9 18 Feb
60 072 3 25 _ 3 12 50 054 9 50 . 8 18 Mar
44 045 1 05 . 1 20 32 027 2 10 _ 1 20 Apr
60 301 6 40 5 15 50 287 10 50 10 29 May
69 301 12 65 10 18 59 298 15 65 14 23 Jun
67 304 7 40 6 18 62 300 8 40 7 20 Jul
93 292 S 30 5 17 79 288 6 30 6 20 Aug
78 270 5 30 5 17 70 276 10 45 10 22 Sep
104 270 5 30 5 17 95 276 10 45 10 22 Oct
102 270 1 05 1 20 98 284 I 20 4 20 Nov
108 --- Calwm 0 0 - 100 360 4 20 0 20 Dec
3.72




94203

Mean resultant winds and steadi

ness at standard pressure levcls,
Station: Broome (94203)

17°57'S; 122°13'E

Period: 1 Jan, 1955.31 Dec. 1955
N = number of observations

0 = mean resultant wind

direction

Vr= mean resultant wind speed (kn)

S = gteadiness (percent)

u @ mean zonal wind speed

(kn, E.)
¢ = mean wind speed (kn)
700 mb 500 mb

N (4] Vr S u c N ) Vr S u c

110 100 14 80 -14 18 79 105 8 55 . 8 15 Jar

88 106 15 85 -14 13 62 105 9 65 _ 9 14 Feb
115 102 11 70 -11 16 88 122 5 40 | 4 13 Mar
112 080 6 50 - 6 12 91 259 5 30 5 17 Apr
117 322 2 15 1 i3 102 272 13 55 13 24 May
il4 296 3 20 3 15 97 270 16 65 1¢ 25 Jun
123 296 3 20 3 15 108 266 15 65 15 23 Jul
123 315 4 30 3 13 104 264 15 65 15 23 Aug
148 330 4 30 2 13 138 266 15 65 15 23 Sep
152 360 5 40 0 13 136 270 11 55 11 20 Oct
148 040 5 40 _ 3 13 129 278 7 40 7 18 Nev
1356 084 9 65 . 9 14 126 C A LM 0 0 e Dec

300 mb 200 wb

N 2] Vr S u c N 4] vr S u ¢

73 260 3 20 3 15 68 279 10 55 10 18 Jan
85 090 2 1500 a2 13 81 302 5 35 4 14 Feb
100 263 8 45 8 18 88 272 18 85 18 21 Mar
86 261 22 75 22 29 79 265 34 85 34 40 Apr
89 264 31 80 31 39 83 265 44 90 44 49 May
110 266 30 75 30 40 106 206 38 85 38 45 Jun
112 266 30 80 30 38 107 266 3z 80 32 40 Jul
109 260 29 75 29 39 109 264 28 75 28 37 Aug
138 257 31 80 30 39 128 261 35 en 35 44 Sep
127 259 26 75 26 34 122 262 30 80 30 38 Oct
125 262 20 75 20 27 110 265 26 75 26 35 Nov
113 264 13 60 13 22 101 270 21 75 21 28 Dec




94234

Mear resultant winds and gteadia
nesa at standard pregsure levels,

Station: Daly Waters (942364)
16°16'S, 133°23'E
Period: 1 June 1951-31 Aug. 1955

" = nunber of observations
) = mcan resultant wind
direction
Vre mean resultant wind speed (kn)
S = stecadiness (percent)
u o mean zonal wind speed
(kn, E.)
¢ = mean wind speed (kn)

L 700 mb _ 500 mb
‘ﬁ"___o Vr _»S u c N () Vr S u c
110 126 15 75 .12 20 78 113 8 50 - 7 16 Jan
88 129 16 80 .12 20 83 120 8 55 - 7 15 Feb
108 134 14 80 .10 18 02 147 ) 40 - 3 13 Mar
fYh 131 9 65 - 7 14 76 193 5 40 1 13 Apr
) 150 4 30 - 2 13 103 262 8 45 8 18 May
144 207 2 15 1 13 131 270 1. 55 11 20 Jun
153 234 4 30 3 13 146 275 13 60 13 22 Jul
153 199 3 20 1 15 144 275 13 65 13 20 Aug
140 169 5 40 -1 13 101 270 11 55 11 20 Sep
140 145 7 55 - 4 13 105 236 7 %0 4 18 Oct
1286 124 11 70 - 9 16 111 180 4 30 0 13 Nov
140 119 13 80 -11 16 95 135 4 s . 3 11 Dec
300 mb 200 mb
~E_ 0 Vr S u c N () Vr S u c
64 279 3 20 3 15 S0 286 10 50 10 20 Jan
80 270 1 05 1 20 72 307 5 30 4 17 Feb
77 253 8 55 8 14 64 275 10 55 10 18 Mar
73 255 17 70 16 24 65 259 21 80 21 26 Apr
104 263 23 80 23 29 104 258 33 85 32 39 May
143 270 25 75 25 33 104 265 32 80 32 40 Jun
136 275 23 75 23 31 140 270 27 75 27 36 Jul
135 280 22 75 22 29 126 276 24 75 24 32 Aug
98 275 24 80 24 30 74 275 29 80 29 36 Sep
87 267 20 75 20 27 91 268 28 80 28 35 Oct
104 270 13 60 13 22 75 273 20 75 20 27 Nov
79 273 9 50 9 18 96 281 15 65 15 23 Dec
.74




94312
B L 850 mb
Mean resultant winds and stzadia. 5 v S u a
ncsg at standard pressure levelg, —— —- £
Station: Port Hedland (94312) 36 074 7 35 -7 20  Jan
20°23'S, 118°37'E 32 077 9 56 -1 9 16 Feb
Period: 1 Oct. 1951-2 Dec.1952; 37 085 11 70 -11 16 Mar
24 June 1953-31 Dec. 1955 (700 mb 39 G536 4 30 -3 13 Apr
below); 1 Jan, 1954.30 Sept, 1958 38 333 4 25 2 16  May
(above 700 mb) 30 076 8 60 .- 8 13 Jun
N = number of observations 45 360 2 15 0 13 Jul
0 = mean resultant wind direction 41 360 1 10 0 10 Aug
Vre= mean rcsultant wind spced (kn) 36 270 1 05 1 20 Sep
5 = steadiness (percent) 75 261 6 40 6 15 Oct
u = mean zonal wind gpeed (kn,E-) 66 135 2 15 _ 1 13 Nov
¢ = nmean wind speed (kn) 77 117 2 15 _ 2 13 Dec
700 mb 500 mb
¥ 8] Vr S u c N 8 Vr S u c
46 066 12 60 -12 20 141 109 3 20 _ 3 15 Jan
40 C67 13 75 _13 17 129 111 9 60 _ 9 15 Feb
38 090 8 55 . 8 15 141 143 5 35 _ 3 14 Mar
42 360 1 05 0 20 135 253 10 60 10 17 Apr
45 301 12 60 10 20 138 272 31 85 31 37 May
30 360 3 20 0 15 134 263 32 &5 32 38 Jun
45 287 16 60 10 17 141 277 41 %0 41 46 Jul
40 287 10 60 10 17 148 268 31 90 31 34 Aug
36 308 11 60 9 18 146 259 25 85 25 29 Sep
68 270 30 85 30 35 148 284 2 80 20 26 Oct
68 337 8 50 3 16 142 290 9 55 8 16 Nov
78 009 6 40 .- 1 15 117 243 2 15 2 13 Dec
300 mb 200 mb
N e Vr S u c N ) Vr S u c
129 252 6 35 6 17 120 270 17 65 17 25 Jan
114 233 5 30 4 17 102 270 10 50 10 20 Feb
137 257 9 45 9 20 129 270 21 75 21 28 Mar
122 264 7 80 27 34 116 263 50 90 50 56 Apr
123 270 48 90 48 53 110 267 63 90 63 70 May
122 266 49 90 49 54 110 264 57 90 57 63 Jun
138 270 58 95 58 61 131 267 65 95 65 68 Jul
137 270 49 95 45 52 123 270 52 95 52 55 Aug
132 265 48 95 48 51 126 263 52 90 52 58 Sep
114 270 43 85 43 51 107 270 48 90 48 53 Oct
108 266 30 85 30 35 103 273 51 95 51 54 Nov
113 270 20 75 20 27 107 273 35 90 35 39 Dec
3.75




94335
850 mb
Mean resultant winds and steadia N 0 v
negs at standard pressure levels L3 S g £
81 090 7 50 . 7 14 J
Station: Cloncurry (94335) 71 090 11 75 11 15 F::
] 1) 2 -
o non b s O 79 107 17 90 _16 19  Mar
Period: 14 Aug. 1952.31 Dec. 1955 82 090 10 70 _10 14 Apr
88 108 6 50 _ 6 12 ltay
N = number of obsgervations 88 127 5 40 4 13 Jun |
0 = mean resuitant wind - '
direction 92 135 4 30 -3 13 Jul '
Vr= mean resultant wind speed (kn) 107 108 3 25 .- 3 152 Aug ,
S = steadiness (percent) 12C¢ 090 3 25 - 3 12 Sep |
u = mean zonal wind speed 107 063 4 30 - 4 13 Oct |
(kn, E.) 107 090 1 10 -1 10 Nov 1
¢ = mean wind speed (kn) 1046 090 2 15 -2 13 Dec ‘
700 mb 500 mb
N 2] Vr S u c N (4] Vr S u c
85 124 4 35 . 3 11 84 211 6 40 3 15 Jan
72 111 9 65 . 8 14 71 180 2 15 0 13 Feb
81 114 12 75 .11 16 81 166 4 25 .1 16 Mar
82 090 4 35 . 4 11 82 245 14 65 13 22 Apr
86 2117 5 35 3 14 87 265 26 80 26 33 May
90 225 7 40 5 18 88 270 29 80 29 36 Jun
93 234 9 55 7 16 93 257 18 65 18 28 Jul
111 254 7 45 7 16 "8 264 30 85 30 35 Aug
120 259 5 40 5 13 120 264 27 85 27 32 Sep
109 270 3 25 3 12 109 256 21 80 20 26 Oct
112 --- Calm 0 0 -- 112 249 14 05 13 22 Nov
105 153 2 15 . 1 13 104 229 9 55 8 16 Dec
300 mb 200 mb
N Q Vr S u c N o Vr 5 u c
76 265 12 55 12 22 57 270 18 60 18 30 Jan
78 281 10 50 10 20 68 290 15 55 14 27 Feb
75 270 12 55 12 22 68 284 21 70 20 30 Mar
80 262 34 85 34 40 66 266 52 95 52 55 Apr
80 259 50 90 49 56 49 260 65 95 64 72 May
82 271 51 90 51 57 47 270 63 90 63 70 Jun
78 264 51 90 51 57 43 261 56 90 55 62 Jul
100 265 51 90 51 57 72 262 53 90 52 59 Aug
110 264 50 90 50 56 79 265 63 95 63 66 Sep
97 262 42 90 42 47 76 263 58 90 58 64 Oct
100 255 31 85 30 37 76 255 42 85 42 49 Nov
97 248 22 75 20 29 73 250 33 80 32 41 Dec
3.76




98327
850 mb
Mcan resultant winds and steadi- 0 Ve S u "
nesa at standard pressure levels,
Station: Clark Air Base (98327) 686 075 11,5 85 _1l.1 11.3 Jan
15°10'N, 120°34'E 591 078 8.9 81 .8,7 11.0 Fedb
Period: July 1949-April 1958 637 086 7.3 79 - 7.3 9.3 HMar
593 096 5.8 74 - 5.7 7.8 Apr
N = number of observations 546 122 3.5 47 - 3.6 7.5 May
0 = mean resultant wind 539 180 4,8 41 0.0 11.6 Jun
dircction
Vre mean resultant wind speed (kn) 999 182 2,7 26 0.1 10.5 Jul
S = gteadiness (percent) 654 242 7.2 55 6.3 13,1 Aug
u = mean zonal wind speed 613 198 2.7 27 0.9 10.9 Segp
(kn, E<) 628 077 5.8 49 - 5,7 11.8 Oct
¢ o mean wind speed (kn) 652 065 9.1 63 - 8.2 14.5 Nov
686 072 13.6 86 -12.9 15.7 Dec
700 mb 500 mb
N (4] Vr S u c N e} Vr S u c
678 117 6.9 64 . 6,3 10.8 622 197 3,2 28 0.9 11,5 Jan
583 112 4,8 43 _ 4,4 11,1 567 218 2,1 18 1.3 11,5 Feb
634 099 5.7 64 _ 5,6 8.9 616 192 2,7 29 0.5 9.1 Mar
590 091 6.2 71 _ 6,2 8.7 576 096 1,2 15 - 1.2 8.4 Apr
539 118 4,4 46 . 3.9 9.5 530 112 3,0 32 - 2.8 9,5 May
536 162 4,8 36 _ 1,5 13.4 503 134 5.9 45 - 4,3 13,2 Jun
595 150 3.4 28 - 1,7 12,4 571 112 5.9 47 - 5,5 12.7 Jul
648 237 5.6 37 4,7 15.1 597 158 3,1 21 - 1.2 14,7 Aug
619 146 2,29 23 - 1,6 12,7 595 116 5.6 42 - 5.0 13.4 Sep
627 092 7.5 56 - 7.5 13,5 604 094 7.4 57 - 7.4 13,1 Oct
652 091 8,2 51 - 8,2 16,5 628 087 6.2 41 - 6.2 15.3 VNov
683 097 10.4 71 -10,3 14.1 678 127 6.5 53 - 5,2 12.3 Dec
300 mb 200 mb
N 0 Vr S u c N e Vr S u c
636 245 10,1 62 9,1 16.4 610 228 15,7 72 11,6 21,7 Jan
531 242 8.4 58 7.4 14,5 500 223 13.2 65 9,0 19.1 Feb
594 253 10.9 ?1 10.5 15.4 553 237 16,7 78 14,0 21.4 Mar
561 278 6.9 53 6.8 13,1 535 266 9.6 60 9.5 16.0 Apr
500 059 3.8 32 - 3,2 1%,2 457 042 7.3 47 . 4,9 15,7 May
470 082 8.0 57 - 7.9 14,0 433 063 14,4 69 _12.,8 20.9 Jun
544 082 8.1 63 - 8,0 12.8 500 076 14,3 72 _13.9 19.9 Jul
557 087 9,4 65 - 9,3 14.4 5283 073 16,3 75 .15.7 21.7 Aug
581 083 7.7 56 _ 7.7 13.7 553 070 13.0 65 -12.3 20.1 Sep
565 085 7.8 57 _ 7.8 13.7 539 082 9.0 55 - 8.9 16,2 Oct
592 097 5,3 36 _ 5,3 14.8 549 116 6.1 37 - 5.5 16.6 Nov
650 191 3.8 31 0.7 12,3 627 202 8.9 53 3.4 16,7 Dec
3=77
gy BRRECSS -




Ship N

L 850 mb
Mean resultant winds and steadi- N 0 Vr S B .
nesg at standard pressure levels,
402 252 6.6 36 6.3 18.3 Jan
o maas R 404 288 2.9 16 2.7 18.0 Feb
L2 418 022 4,8 28 .1.8 16,9 Mar
Period: July 1949.June 1950; 413 355 3.4 21 0.3 16.1 A
July 1952.June 1957 2 i i ' pr
438 358 4,0 28 0.1 14,3 May
N = number of observations 440 036 10,2 72 6,0 14,2 Jun
Q@ = mean resultant wind
il e tipn 438 050 11.5 80 .8.8 14,3 Jul
Vre mean resultant wind speed (kn) 445 042 8.7 70 .5.9 12.4 Aug
S = steadiness (percent) 413 G28 7.2 60 3.4 12,1 Seg
U = mean zonal wind speed 389 013 3.7 29 -0.8 12.8 Occ¢
(kn, Ex) 407 278 2,9 18 2.9 16,0 Nov
¢ = mean wind speed (kn) 421 264 5.1 25 5.1 19.7 Dec
. 700 mb 500 mb
N 0 Vr S u c N 8] Vr S u c
420 269 12.7 54 12.7 23,5 390 271 23,0 69 23,0 33,5 Jan
421 280 6.7 30 6.6 22,4 412 280 15.4 51 15.2 30.1 Feb
429 342 5.9 30 1.8 19.4 400 300 12,9 49 11,1 26,2 Mar
453 303 6.8 40 5.7 20.0 438 290 16.4 59 15.5 27.9 Apr
450 309 6.7 36 5.1 18.6 423 281 15,1 59 14,8 25,8 May
455 018 2.4 60 _ 2,9 15.6 442 328 8.3 49 4.4 17.1 Jun
447 046 7.4 57 - 5.3 12,9 417 307 1.8 14 1.5 13,1 Jul
467 020 4,7 39 _ 1.6 12,1 447 272 7.6 49 7.6 15.6 Aug
420 009 4,9 36 . 0,8 13,6 405 278 7.3 41 7.2 17.6 Sep
422 345 4,3 28 1.1 15.5 414 296 7.5 38 6.8 19,5 Oct
432 282 6.3 32 6.1 19.8 438 271 13,7 51 13,7 26,7 Nov
441 268 9.3 38 9.3 24,7 419 269 18,9 58 18.9 32,4 Dec
200 md
S u c

77 40.4 54,0 Jan
70 36.1 51,9 Feb
68 31,3 48,1 Mar
71 33,4 48,1 Apr
68 30.3 45.1 May
42 12.7 32.1 Jun

69 18.5 30,0 Jul
80 30.4 40,4 Aug
78 33.0 45.0 Sep
52 19.4 38,4 Oct
57 23.4 42,6 Nov
69 37.7 55.1 Dec
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Ship V

Mean resultant winds and steadi. y o vr S u c
ness at standard pressure levels.

332 259 21.2 72 20.8 29.3 Jan
Feait lon) B 0eeaniS pRY 331 262 22.0 76 21.7 28.8 TFeb

34°N, 164°E
350 247 16.2 66 14.8 24.4 Mar
Period: Feb, 1951-.June 1957 323 242 11.1 53 9.8 20.9 Apr

354 246 14,0 73 12.8 19.3 DMay

RSN R abEE oty phislepgtiLons 339 260 16.5 77 16.3 21.5 Jun
@ = mean resultant wind
direction 304 197 ,6 57 2.8 16.7 Jul
Yr= mean resultant wind speed (kn) 300 197 6.4 43 1.9 14,8 Aug
S = gteadiness (percent) 304 269 2,2 16 2.2 14,1 Sep
u = mean zonal wind speecd 341 218 5.6 33 3.4 17.0 Oct
(kn, E.) 320 259 11.9 51 11.7 23.2 Nov
¢ = mean wind speed (kn) 322 265 15.1 61 15.1 24.9 Dec
700 mb 500 mb
N Q Vr S u c N 8] Vr S u c

343 264 34,4 87 34,2 39.5 336 266 61,2 91 61.1 67.0 Jan
340 263 38,4 90 38.1 42.7 328 265 64.4 94 64,1 68,3 Feb
354 257 28.4 84 27,6 33.8 334 262 43.9 90 43.5 48,8 Mar
335 255 20,7 74 20,0 27,8 328 262 36,9 87 36.5 42,5 Apr
s7 255 21,1 82 20,4 25,6 350 261 31,1 88 30.7 35.5 HMay
341 267 25,5 88 25,5 29.1 333 268 35.4 89 35,3 39.7 Jun

Ji6 209 8.8 50 4,3 17.5 302 226 7.2 41 5.2 17,6 Jul
307 206 5.2 34 2.3 15.4 295 234 3.4 24 2,8 14.3 Aug
312 287 4,7 27 4.5 17.1 295 296 8.2 39 7.4 21.2 Sep
349 246 8.8 45 8,0 19,7 341 261 14,1 56 13,9 25.0 Oct
311 264 26.4 80 26,2 32.8 314 263 46,1 90 45,8 51.3 Nov
329 269 28.6 81 28,6 35.3 311 267 52.3 89 52.7 59.3 Dec
300 md 200 mb
N 4] Vr 5 u c N ] Vr S u c

253 272 97,3 94 97,2 103,3 153 273 99.6 94 99,5 105.8 Jan
242 269 99,0 94 99,0 105.6 116 274 104.9 94 104.6 112,6 Feb
281 268 65.2 91 65.2 71,6 219 272 79.2 90 79.2 88.4 Mar
289 268 54.4 89 54,3 61,3 254 275 61,2 85 61,0 71,7 Apr
314 268 39.6 85 39,5 45,9 288 274 41,9 80 41,8 52,3 May
304 271 44,0 89 44,0 49,6 263 279 47.3 85 46,8 55,8 Jun

264 277 5.2 24 5,2 21.6 201 337 7.7 26 3.1 29.3 Jul
264 322 2.3 13 1.4 17,7 237 015 4,5 18 -1.2 24,9 Aug
267 318 11,1 39 7.4 28.5 237 334 14,2 40 6.1 35,5 Sep
313 271 20,0 58 20,0 34,3 287 281 21,5 54 21.1 39,6 Oct
258 267 61,3 90 61.2 68,0 195 273 68.2 91 68.2 75.2 Nov
243 272 84.7 91 84,7 93,5 143 277 90.7 91 90.1 99.9 Dec
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1. Introduction

Nver this region it is convenient to identify two seasons,
Winter and Summer, cach of about four months' duration, separated
by two shorter transition seasons, Spring and Autumn, of about
twvo months each, The Northern Hemigphere winter (Southern
demisphere summer) lasts from November through February, the
summer (Southern Hemisphere wintcr) from May through August with
transition geasons occunying llarch, April and September, October,
In a normal year weather during the transition months alternately
rescembles summer and winter conditions, However, in abnormal
years, which are far from iafrequent, a transition period may have
weather indistinguishable from one of the major seasons.

This introduction contains a warning; namely that averages for
individual months, except possibly for midwinter or midsummer
ronths, ~‘ten differ from tle climatic nornals for those months.

The climatic picture of the Pacific and southeast Asia is
dominated by the Pacific anticyclone and the Agiatic monsoons.
Seasonal variations in all the surface elements (winds, pressure,
tempurature, sea temperature, cloudiness and rainfall) are least
over the eastern and central Pacific and in general (except near
the cquator) increase steadily wvestward, reaching a maximum over
southcast Asia in the far west of the region, This is of course
to be expected gince the transition is from an oceanic to a contia
nentally dominated climate. Houolulu and Hong Kong are both
stations near sea level at abou! the same latitude, Table 4.1,
comparing the two stations, shows that a wide variety of climates
can occur in the tropics and that one would be most unwise to
seneralize on the basgis of only one part of the region. The
comprrigon between Honolulu and Hong Kong suggests an important
axiom, nanely, that over the occanic tropics far removed from

Table 4.1, Summer and winter at Honolulu and Hong Kong.,

Honolulu Hong Kong
Mean Jan July Range Jan July Range
Air Temperature (°F) 71 78 7 60 82 22
Sea Tempcrature (°F) 74 738 4 63 77 14
Pressure (mb) 1016 1017 1 1020 1005 15
Rainfall {(mm) 95 31 64 32 386 354

major land masses, winter and summer climatological charts are
recognizably similar to one anc:her, whereas over and near the
continents, there is no regsemblance,
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2, Surface air temperatures

Although most treatments of climatology start with the
pressure and wind fields, it is in fact the fleld of tewmperature,
deriving directly from the march in latitude of the sun at its
zenith, which determines the distribution of pressure and winds.
However, the effect of the sun'g variation in latitude is by no
means uniform, since the ocean's heat capacity is very much
greater than the land's., In the trangsition from winter to summer,
the land heats more rapidly, and in the transition from summer to
winter, cools more rapidly than the ocean, 1In this we find an
explanation for a greater range of air temperature at Hong Kong
where the land effect dominates, than at Honolulu which has an
oceanic climate,

Over the eastern and central Pacific the thermal eguator
moves probably less than 5° latitude away from the geographical
equator throughout the year, whereas further west it lies over
central Australia In January and over central China in July, a
range of more than 50° latitude.

3. Surface winds and pressures

A cursory glance reveals that the mean fields of surface
temperature, pressure and winds are closely related (fig 2-2 of
PA). The thermal equator coincides with a pressure trough, called
by some meteorologists the intertyopical trough, This designation
is usually erroneous for the trough is seldom the meeting zone of
air from opposite hemispheres, High pressure centers are displaced
poleward in summer and equatorward in winter. Again the greatest
displacement occuras in the western part of our region. For
example, along the meridian of 130°E, highest pressure in January
1s found at 65°N and in July at 30°S, whereas along 170°W two
maXxima exist throughout the yecar, ranging from 28°HN in January to
35°N in July in the Northern Hemisphere, and from 32°S to 20°S in
the Southern Hemisphere. This seasonal variation in pressure
distribution is reflected in the wind regimes. Over the open
oceang the trade winds and doldrums shift poleward in the summer
and equatorward in the winter. Over southeast Asia the strong and
persistent winter monsoon flowing around the intense Agiatic anti-
cyclone gives way in summer to weak and fitful southerlies. A
corregsponding but less marked reversal occurs over eastern
Acstralia.

4, Sea temperatures

Open ocean surface temperatures vary only slightly with the
seasons. However, over the westerr orean, great seasonal changes
in the wind regime produce corresponding changes in ocean currents
and in sea temperatures. In winter, the strong northeast monsoon
transports cold water along the China coast setting up a steep
northwest directed sea temperature gradient. This distribution,
as later chapters show, exerts a profound effect on weather proc-
esses over gsoutheast Asia and the western Pacific during winter
and spring, so much so that of all the climatic chartg, that of
winter meun sea surface temperature is the most important (fig
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ITI-1l)*. 1he winter anticyclone centered over Australia produces
a siwilar effect: winter sea tcmperatures off the east coast are
10 to 12°F below those of summer,

5. (Clouds and rainfall

Gormal cloud and rainfall distributions are less simply
explained than distributions of the variables already dealt with.
To be properly useful, cloud clasgification must include types
as well as amountsg, and any explanations of the charts must take
account of the interrelationships of air and surface tempz:ratures,
wind directions and humidity distribution.

In other words, one should discugs the climatology of clouds
and rain synoptically, Thus winter distributions can be better
described and explained at the end of the section on the winter
monsoon and summer distributions at the end of the section on the
summer monsoon.

6. Thc‘large-scale feati:res of the monsoons

Low levels, Geography and climatology texts often give the
impression that, in the Asia-Australia mongoon regions, air at
low levels flows massively across the equator, from north to south
in the northern winter and from south to north in the northern
summer, This notion is probably valid for the equatorial Indian
Ocean west of 65°E where mean southward flow in January amounts
to 10 kn, and mean northward flow in July to 13 kn,

Further east, however, the Asian and Australian "branches" of
the moasoons are essentially confined to their own hemispheres
and are not associated with large~scale persistent trans-equatorial
flow., A small net flow crosses the equator from the winter to
the summer hemisphere (means for January and July = 5 kn) through
the agency of equatorial eddies,

In January, eddies cver the Indian Ocean between a weak
northeast monsoon and the southeasc trades are ill-defined and
enhemeral. TFurther east, counterclockwise eddies betwean the
northeast t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>