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FOREWORD
A joint feasibility study for producing a combined

climatological/oceanographic " atlas of the water areas of the
world was undertaken by the Naval Weather Service
Command and Naval Oceanographic Office in 1969. The
results of this feasibility study showed a significant increase
in surface marine observations since publication of the
original U.S. NAVY MARINE CLIMATIC ATLAS OF THE
WORLD. The additional data plus recommendations for
revised content and format, provided by various Naval
Weather Service fleet units and field activities, warranted the
updating of the entire series of marine climatic charts of the
world. The data base for this revision of Volume V of the
U.S. NAVY MARINE CLIMATIC ATLAS OF THE WORLD
contains about 45 percent more data than was available when
Volume V was published in 1959.

The Naval Weather Service Detachment, Asheville, was
tasked to produce a technical model of the atlas providing a
sample of each type of page presentation proposed with
supporting documentation. The atlas mock-up was approved
by Headquarters, Naval Weather Service Command in 1971 as
the model for Volume I (1974), Volume ll (1977),
Volume 1II (1976), and Volume IV (1978) as well as this
Volume of the series.
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PART I - METEOROLOGY

INTRODUCTION

The eight-volume series of the U.S. NAVY MARINE
CLIMATIC ATLAS OF THE WORLD has had wide
acceptance as an authoritative reference for large scale
operational planning and applied research. This volume,
based on nearly 125 years of data (1854-1978), is an update
of Volume V (U.S. Navy Marine (limatic Atlas of the World,
1959), and is designed to fulfill the same requirements. This
volume is not, however, a one-for-one revision. Some of the
data presentations have been changed and wave statistics have
been added. No upper air charts are presented since in recent
years several comprehensive volumes of upper air data have
been published separately: (Climate of the Upper Air:
Southern Hemisphere, Volume 1, Temperatures, Dew Points,
and Heights at Selected Pressure Levels, NAVAIR 50-1C-55,
1969; Volume II, Zonal Geostrophic Winds, NAVAIR
50-1C-56, 1971; Volume III, Vector Mean Geostrophic
Winds, NAVAIR 50-IC-57, 1971; Volume IV, Selected
Meridional Cross Sections of Temperature, Dew Points, and
Height, NAVAIR 50-1C-58, 1971).

The descriptive explanations which follow give details
concerning the quality control and processing of the
observations and the development of the charts and graphs.
Limitations imposed by the quality of the data and the
methods adapted to help overcome them are e.iso discussed.

This Atlas is the result of a concerted and extensive effort
by many people (aided by modern data processing
equipment) to present a detailed and useful ocean
climatology.



THE GENERAL PLAN OF THE CHARTS Regardless of the amount of quality control to which
marine observations aie subjected, there are many inherent
problems which can be corrected in only a general way.The "point statistics" common to land climatology are Among these are: the difficulty in taking observations of

made possible by the maintenance of weather records at m og iches e et s from n table obsrm, f

fixed locations for long periods. Such statistics are not meteorolog ical elements from an unstable platform, different

generally available for Ocean Basins. In the past three decades levels of observer experience, recording errors, variations in
observing and coding practices, punching errors, the scarcity

the Ocean Weather Station (OWS) and, more recently, data of observations over vast areas, and the effect of weather
buoy networks maintained through the cooperation of elements themselves on measurements. Ships may avoid bad
several maritime nations, have been a real step toward fixed weather when possible (Quayle, 1974), thus decreasing the
point locations. However, no ocean weather stations or buoys amount of bad-weather data; or they may slow down in foul
were available for the Southern Hemisphere. Transient ships' weather, thus making more observations and increasing the
logs of surface weather observations are the only source of data sample.
detailed knowledge of southern ocean climate. Complete observations (including all elements) from

It is sometimes possible to select areas small enough to transient ships are steadily becoming more common. Ships'
permit an approximation to the n rpoint statistics" of land weather logs of past decades, incomplete by today's
stations where the number of observations is sufficient. For standards, show wind direction and speed to be the elements
this atlas 37 representative areas were selected. These are almost invariably recorded. From a survey of the data

outlined on the base chart and numbered. Graphs and Tables availate for this Atlas, the percentage of observations

for these areas have been placed on the facing page for easy containing other basic weather elements is as follows:

reference to the base chart. Unfortunately, many of the areas

lack sufficient data for meaningful statistics for certain
seasons. Elements Percent

Wind 96
Air Temperature 95
Total Cloud Amount 95

THE OBSERVATIONS AND Sea Temperature 89
Sea Level Pressure 75

THEIR PROCESSING Visibility 65
Present Weather 64

Variations in delinitions, codes and units of measurements Wet Bulb Temperature 56
used by maritime nations for recording and punching marine Low Cloud Amount 43
observations have resulted in over 20 different formats (or Waves 37
"decks") of magnetic tape data available for use at the
National Climatic' Center. These data have been converted to
a common format. For a more detailed explanation of the Because of incompatible observing or coding procedures,
conversion procedures, the reader is referred to the Tape many elements had to be eliminated from the computations.
Data Family-ll (TDF-11) Reference Manual (National This significantly reduced the percentages of the affected
Climatic Center, 1968). This tape deck was the primary data elements in the above table.
source for the Atlas projects. Funding for the development of Some peculiarities of selected elements are listed below.
TDF-I 1 was provided primirily by the Naval Weather Service PRECIPITATION - This element is one of those most
Command with supplemental support from the Environ- subject to error in interpretation. This derives from a number
mental Science Services Administration (now NOAA) and the of causes such as coding practices, observers' preference for
Department of Defense. certain present weather codes ind other biases.

The dati was subjected to complex quality control SEA SURFACE TEMPERATURE - This element is
procedures before processing. First, duplicate observations recorded with a fairly high frequency in marine observations.
(which entered the data base from different sources) were The various methods of recording (bucket versus intake, eW.)
eliminated. The remaining observations were then checked have been combined for this Atlas. In data sparse regions,
for internal consistency. Elements failing to meet the internal satellite data for the period 1973 to mid-1978 were used for
consistency checks were either adjusted or eliminated. The guidance but were not included in the graphs. In addition, all
data were then subjected to an extrcine value check. These data associated %ith oceanographic hydrocst ant! b"thy-
quality controlled data have been retained in a separate tape thermograph samp'es (expendable ,nd otherwise) were
file designated as the U.S Navy Marine Atlas Work Tapes. inciuded.

V1A



of the amount of quality control to which SEA LEVEL PRESSURE - This element is one of the
ations are subjected, there are many inherent least accurate in an absolute sense because of instrument,
ch can be corrected in only a general way. coding and conversion errors. To be capable of registering )
are: the difficulty in taking observations of accurate pressure readings, barometers used on shipboard

I elements from an unstable platform, different generally require more frequent calibration than they receive.
rver experience, recording errors, variations in Despite the inaccuracies of the individual readings, however,
coding practices, punching errors, the scarcity the large scale patterns and gradients are relatively accurate.
is over vast areas, and the effect of weather AIR TEMPERATURE - This element is considered to be
iselves on measurements. Ships may avoid bad generally reliable. However, in the tropics, as the result of

possible (Quayle, 1974), thus decreasing the poor instrument exposure, observed temperatures on
-weather data, or they may slow down in foul transient ships under sunny conditions appear consistently
making more observations and increasing the high. This data subset influences primarily the distribution of

maximum temperatures (99th percentile) while the minimum
observations (including all elements) from (1st percentile) and mean temperatures are relatively

are steadily becoming more common. Ships' unaffected.
of past decades, incomplete by today's VISIBILITY - it is dificult to measure visibility at sea

v wind direction and speed to be the elements because of the lack of reference points. Also, some observers
bly recorded. From a survey of the data report reduced visibility at night because of darkness. The
this Atlas, the percentage of observations coarseness of the coding intervals, however, tends to

er basic weather elements is as follows: minimize serious biases in the summarzed data.
WAVE DATA -- Suitable quantitative wave records are

available only since the late 1940's. This, coupled with an
is Percent apparent reluctance on the part of many observers to take

96 wave observations, particularly in the early years, leaves
nperature 95 waves as the least often recorded element in marine'loud Amount 95 observations. The estimation of wave heights is very
lperature 9 subjective and depends upon the experience of the observer

ePreure 79 and the size of the ship from which the observation is taken.
ty 65 Wave heights reported by most transient ships appear to be

Weather 64 about 10%1c too low when compared to reference measure-

lb Temperature 56 ments. Wave periods also appear to be somewhat low.

loud Amount 43 Adjustment for these apparent biases has not been made in

37 this Atlas.

incompatible observing or coding procedures, THE ISOPLETH ANA.SES
had to be eliminated from the computations.

tly reduced the percentages of the affected The climatic data in this Atlas are presented by isopleths
above table. (lines connecting points of equal magnitude) of long-term

arities of selected elements are listed below: climatological scalar fields supplemented by graphs and
TION -- This element is one of those most tables. The isopleth analyses were completed cooperatively
r in interpretation. This derives from a number by a team of meteorologists. The basic charts were

as coding practices, observers' preference for automatically plotted from one or two degree area summaries
weather codes and other biases. for the entire ocean basin.
ACE TEMPERATURE - This element is As a further aid to data interpretation, the analysts made
a fairly high frequency in marine observations. use of the observation count which was plotted with all
ethods of recording (bucket versus intake, etc.) summarized data. Additionally,, continuing reference was t

*bined for this Atlas. In data sparse regions, made to the marine atlases and supplemental publications
r the period 1973 to mid-1978 were used for listed in the bibliography.
ere not included in the graphs. In addition, all Extreme caution must be exercised when using statistics

with oceanographic hydrocast and bathy- south of about 40°S. Data were extremely sparse in this area
samples (expendable and otherwise) were and a great deal of sabjectivity was required in map analyses.

A glance at the data coverage for tables and graphs in the
Id



vicinity of any given ocean area being studied will give a good recorded. The wind distribution is presented by a
indication of data coverage, combination of two graphic forms - the bar graph and the

contingency table. The 1-ar graph corresponds to the percent
scale at the top of the square and gives reference to the wind

THE GRAPHS AND TABLES direction frequency. The contingency table gives the percent
frequency of each wind speed class within each direction. By

To supplement the isopleth analyses, graphs and tables are adding the totals lines at the bottom of the graph it is
presented for each representative area having at least marginal possible to approximate the percent frequency of wind speed
data coverage (about 15 observations). The graphs and tables, occurrence for selected criteria. For the example graph in the
in most instances, represent the objective compilation of legend, 71% of all winds were less than 17 knots.
available raw data for specified areas without regard to
suspected biases or inconsistencies.

Since the final isopleth analyses reflect both objective and AIR TEMPERATURE
subjective considerations, differences may be found when
comparing the graphical data for a representative area with The percentage of temperatures greater than or equal to
the analyses. 20"C and mean air temperature were selected for isopleth

analysis in response to requests by a number of users who
considered these to be operationally significant. The mean

THE INDIVIDUAL SURFACE CHARTS temperature for each wind direction and calm is shown by
dots in the graph opposite each direction and corresponding

The legend is designed to explain data content - tables, to the temperature scale at the bottom. The temperature
graphs and isopleths. Each legend contains detailed range and scale may vary from area to area and month to
instructions on how to read the tables or graphs. The month.
following paragraphs contain additional remarks likely to be A conversion of C to *F appears in Fig. I. This is
of interest to those called upon to interpret the data and applicable to all temperature information (air, wet bulb, dew
provide answers to specific operational questions. point, sea surface).

Most of the graphs and tables allow approximation of the
empirical probability of occurrence of selected criteria. This
is a major factor in assessing the risk involveA' in operatiunal
planning. For certain elements, standard deviations are given 0c OF 0C F j 0C OF 0C oF
on the graphs to provide a measure of relative variability. The
standard deviation on these graphs is denoted by 's' and was -12 10.4 -1 30.2 10 50.0 21 69.8
computed using the expression: -11 12.2 0 32.0 11 51.8 22 71.6

-10 14.0 1 33.8 12 53.6 23 73.4
-9 15.8 2 35.6 13 55.4 24 75.2

r-8 17.6 3 37.4 14 57.2 25 77.0
N (x1 )2  -7 19.4 4 39.2 15 59.0 26 78.8

- -6 21.2 5 41.0 16 60.8 27 80.6[ N(N.I) -5 23.0 6 42.8 17 62.6 28 82.4-4 24.8 7 z 44.6 18 64.41 29 I84.2
-3 26.6 8 46.4 19 66.2 30 86.0

where N is the number of observations in the sample and xi is -2 28.4 9 48.2 20 68.0 31 87.8
the ith realization of the random variable X. The use of (N-I)
in the denominator gives the best estimate of the population Fig. 1. Temperature Conversion - Celsius to Fahrenheit.
standard deviation.

T-H INDEX AND TEMPERATURE

SURFACE WINDS EXTREMES
The American Society of Heating and Ventilating, as early

Surface wind is the element most commonly observed and as 1923, introduced a term called "effective temperature"
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recorded. The wind distribution is presented by a which is a measure of comfort based on temperature and
combination of two graphic forms - the bar graph and the humidity. This is the term we call THI (Temperature-
contingency table. The bar graph corresponds to the percent Humidity Index). It has been empirically determined that a
scale at the top of the square and gives reference to the wind majority of people will be uncomfortable when the index
direction frequency. The contingency table gives the percent reaches 24"C. THI is computed by the following equation,
frequency of each wind speed class within each direction. By adapted from one described by E. C. Thom, 1957:
adding the totals lines at the bottom of the graph it is
possible to approximate the percent frequency of wind speed
occurrence for selected criteria. For the example graph in the THI = 0.4 (Td + Twb) + 4.7778
legend, 71% of all winds were less than 17 knots.

where: Td = Dry Bulb Temperature (*C)
Twb = Wet Bulb Temperature (*C)

AIR TEMPERATURE THI is in degrees Celsius

The percentage of temperatures greater than or equal to
20"C and mean air temperature were selected for isopleth Isopleths of the 1% and 99% levels of air temperature have
analysis it) response to requests by a number of users who been selected to present extreme temperature conditions.
considered these to be operationally significant. The mean The graphs show air temperature versus wind speed. Use may
temperature for each wind direction and calm is shown by be made of these charts to determine the extent of
dots in the graph opposite each direction and corresponding discomfort likely because of extreme heat or cold. They may
to the temperature scale at the bottom. The temperature also be used to estimate the likelihood of superstructure
range and scale may vary from area to area and month to icing.
month. Ice accretion is a complicated process that depends upon

A conversion of *C to F appears in Fig. 1. This is sea conditions, temperature, wind and the size and behavior
applicable to all temperature information (air, wet bulb, dew of the ship. Superstructure icing can affect all ships but is
point, sea surface). more dangerous for smaller vesscs. Icing potential exists

when the air temperature falls below the freezing
temperature of sea water (usually about -2C) with the wind
speed equal to or greater than I I knots. The lower the

oc F oc F C temperature and higher the wind speed, the greater the icing
OF OF OF potential. Ice accretion may become quite severe with

-12 10.4 -1 30.2 10 50.0 21 69.8 temperatures below -9"C and wind above 34 knots.
-11 12.2 0 32.0 11 51.8 22 71.6
-10 14.0 1 33.8 12 53.6 23 73.4
-9 15.8 2 35.6 13 55.4 24 75.2
-8 17.6 3 37.4 14 57.2 25 77.0
-7 19.4 A 39.2 15 59.0 26 78.8
-6 21.2 5 41.0 16 60.8 27 80.6
-5 23.0 6 42.8 17 62.6 28 82.4
-4 24.8 7 44.6 18 64.4 29 84.2 SEA SURFACE TEMPERATURE
-3 26.6 8 46.4 19 66.2 30 86.0 Sea surface temperature is recorded with faily high
-2 28.4 9 48.2 20 68.0 31 87.8 frequency in marine observations. The 1% and 99% isopleths

give estimates of the extremes that may be encountered at
Fig. 1. Temperature Conversion - Celsius to Fahrenheit. any location. The graphs are simple cumulative percent

frequency presentations. The temperature range and scale on
the graphs may vary from area to area and month to month.
As stated earlier, satellite data were used for guidance, but

T-H INDEX AND TEMPERATURE were not included in the graphs. Oceanographic data were
included in all phases.

EXTREMES Sea surface temperature can be used to esimate the
approximate time a person in ordinary clothes and life

The American Society of Heating and Ventilating, as early preserver may be expected to survive in the water. Fig. 2 is
as 1923, introduced a term called "effective temperature" adapted from U.S. Coast Guard Manual 308 (1973).

(Vi
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6 ..... frequency. The reader should refer to the surface wind chartfor the wind direction and speed distribution.

LETHAL ,,, , ',Satellite guidance was employed in data sparse areas (Rao
4 (99%) et a., 1976, 1977).

. .. . ..... SHAR. ............ .K............... V IS IB ILIT Y
3 ATTACK.:

S2 HAZARD:. The cumulative percent frequency of horizontal visibilityM INAL is presented by class intervals defined in terms of nautical
1(50%) ".miles. The percentage of horizontal visibility equal to or

*.* ~SAFEgreater than 25 nautical miles can be obtained by subtracting
. ".:.: , , .~ .." ,....... .'.

from 100% the cumulative percent frequency at the "less
-5 0 5 10 15 20 25 than 25" point on each graph. Caution is advised when

WATER TEMPERATURE (C) interpreting these instances since, because of curvature of the
Fig. 2. Life Expectancy Without Antiexposure Suit. earth, it is virtually impossible to see 25 miles horizontally

from the bridge of most ships. The supplemental table at the
Recent research has shown that chances for survival from bottom of the graph gives percentage of visibilities less than 2

drowning are enhanced in cool water, below about 22*C, but nautical miles which occurred with each wind direction and
above critical levels (see Fig. 2). calm.

For further reference, see Hayward et al. (1976) and
Nemiroff (1977). CLOUD COVER

Even with the increased data base, the quality and
HUMIDITY quantity of low cloud data is quite poor. The total cloud

amount element does not suffer from this deficiency to so
Moisture content of the atmosphere is an element which great an extent. The use of satellite data also bolsters

has been recorded relatively infrequently in marine confidence in the total cloud statistics. Cloud patterns
observations. The 1% and 99% dew-point temperature derived from the marine observations and those depicted by
isopleths give estimates of extremes of this element that may satellites show fairly c!ose agreement (U.S. Department of
be encountered at any location. Commerce and United States Air Force, 1971).

The graph depicts wet bulb and relative humidity The observation count on the graphs is that of
information. The cumulative percent frequency of wet-bulb observations containing total cloud amount. The low cloud
temperatures may be read from the solid line with reference curve on the graph is usually based on less data than the total
to values on the scale at the top of the graph. Relative cloud curve. This could lead to inconsistencies between low
humidity may be read from the dashed line with reference to cloud amount and total cloud amount. In all cases these were
the scale at the bottom of ihe graph. resolved in favor of the total cloud by making the frequency

curves coincide.
The cumulative percent frequency of a cloud amount

PRECIPITATION equal to or less than the amount intersected by the curve
may be read for total cloud from the solid line or low cloud

Precipitation graphs are intened to depict the frequency from the dashed line. The percent frequency of obscurations
of precipitation, subdivided into liquid type (including may be determined by subtracting the cumulative percent
freezing rain and freezing drizzle) and snow, at the time of frequency corresponding to 8/8 coverage from 100%. The bar
the observation. Charts show precipitation frequency graph portion of the figure shows the percent frequency of
regardless of form. Based on work done in connection with low cloud amount equal to or greater than 5/8 and equal to
Volume I (Revised), North Atlantic Ocean, present weather or greater than 7/8 for each wind direction and calm. Total
codes 20-27 (precipitation within the past hour) were sky obscurations are considered as 8/8 coverage for these
counted in precipitation frequencies to correct an apparent purposes.
observational bias. The graphs show precipitation by wind
direction. The percent frequency of all observations which CEILING AND VISIBILITY
reported precipitation is printed in the upper right corner of
each graph. The distribution of precipitation by wind Simultaneous ceiling-visibility contingencies are presented
direction (and calm) is given by the bar graph. This graph is in isopleth and tabular form. They are designed as an aid to
based on precipitation frequency and not on wind direction situations where both vertical and horizontal visibility are the

Viii 
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y. The reader should refer io the surface wind chart major items of concern. Since an "aircraft" type ceiling value
ind direction and speed diLibution. is not available, the ceiling height is estimated from the
:e guidance was employed in data sparse areas (Rao height of low cloud (h) when the amount of low cloud (Nh)
76, 1977). is greatei than 4/8. Total sky obscurations are also considered

to be ceilings. If they are ground-based, they are considered
VISIBILITY to have a height equal to zero.

imulative percent frequency of horizontal visibility
ted by class intervals defined in terms of nautical WIND - VISIBILITY - CLOUDINESS
e percentage of horizontal visibility equal to or

ian 25 nautical miles can be obtained by subtracting This series of charts is designed to give the planner an
)% the cumulative percent frequency at the "less estimate of the probability of occurrence of certain

point on each graph. Caution is advised when significant operational conditions. The conditions for
ng these instances since, because of curvature of the optimum and poor carrier operations are those recommended
is virtually impossible to see 25 miles horizontally by the users of the earlier atlas series. Of the elements used in
bridge of most ships. The supplemental table at the these statistics, height of low cloud ceiling has the least
f the graph gives percentage of visibilities less than 2 reliability in the case of transient ship observations.
niles which occurred with each wind direction and It should be noted that in both the contingency tables and

the isopleths, the poor carrier operation conditions are
and/or situations. This means if any on, of the poor

CLOUD COVER conditions of ceiling, visibility or wind speed exists, the event
is counted as poor. However, in the case of optimum

with the increased data base, the quality and conditions it is an and situation. That is, the ceiling must be
of low cloud data is quite poor. The total cloud greater than or equal to 5000 feet and visibility greater than
lement does not suffer from this deficiency to so or equal to 5 nautical miles and wind 11-21 knots.
extent. Te use of satellite data also bolsters
e in the total cloud statistics. Cloud patterns
om the marine observations and those depicted by SEA LEVEL PRESSURE
show fairly close agreement (U.S. Department of AND MEAN WIND

and United States Air Force, 197 1).
bservation count on the graphs is that of Two sets of wind statistics are presented. The vector mean

ns containing total cloud amount. The low cloud wind is shown by arrows (direction of flow toward the
he graph is usually based on less data than the total locator dot with the resultant magnitude of the vector

e. This could lead to inconsistencies between low plotted at the end of the arrow). The scalar mean speed
unt and total cloud amount. In all cases these were without regard to direction is shown by isopleth analysis. In

favor of the total cloud by making the frequency areas of high persistence of direction, the magnitude of the

ncide. mean vector is nearly as great as the scalar mean speed.

mulative percent frequency of a cloud amount Pressure graphs and charts are also shown.

or less than the amount intersected by the curve
ad for total cloud from the solid line or low cloud

ashed line. The percent frequency of obscurations WAVES (LESS THAN 1.5 AND
etermined by subtracting the cumulative percent LESS THAN 2.5 METERS)
corresponding to 8/8 coverage frora 100%. The bar

tion of the figure shows the perc(!nt frequency of In these analyses, the higher of the sea or swell is selected
amount equal to or greater than 5/8 and equal to for summarization. If the heights are equal, the wave with the
than 7/8 for each wind direction and calm. Total longer period is selected. The graphs accompanying the low

rations are considered as 8/8 coverage for these wave charts (less than 1.5 and less than 2.5 meters) show
wave height versus wave direction. The bar graph and the
percent scale at the top of the chart give the percent

CEILING AND VISIBILITY frequency of waves from each direction. Indeterminate
directions are combined with alms. The percent frequency

eous ceiling-visibility contingencies are presented of wave heights (bottom s,,ale) may be read for each height
and tabular form. They are designed as an aid to interval and wave direction from the contingency table. The
here both vertical and horizontal visibility are the isopleth analyses of the percent frequency of heights less
hrbtvricaln /-L
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than 1.5 and less than 2.5 meters are for generally
non-hazardouc sea conditions.

AW Fig. 3 shows the conversion from meters to feet.
86

Meters Feet Meters Feet Meters Feet Meters Feet 84 $un Below
0 0 3.0 9.8 6.0 19.7 9.0 29.5 Horizon

0.5 1.6 3.5 11.5 6.5 21.3 9.5 31.2 80s
1.0 3.3 4.0 13.1 7.0 23.0 10.0 32.8 7.
1.5 4.9 4.5 14.8 7.5 24.6 10.5 34.4 /6
2.0 6.6 5.0 16.4 8.0 26.2 11.0 36.1
2.5 8.2 , 5.5 118.0 8.5 127.9 11.5 37.7 72'

Fig. 3. Height Conversion - Meters to Feet. 68

0

130

WAVES (GREATER THAN OR 4
6

EQUAL TO 3.5 AND GREATER THAN 60

OR EQUAL TO 6 METERS) 56,/

Wave heights in the greater than or equal to 3.5 and greater 54 0

than or equal to 6 meter range represent increasingly 52

hazardous conditions. Contingency tables of wave period 50 8
versus wave height accompany these charts. 48'

S46

LOW PRESSURE CENTERS 44

Detailed data on extratropical cyclone tracks were not 40
available. The data base used for the Mariners Worldwide 381
Climatic Guide to Tropical Storms at Sea, NAVAIR 1(,
50-IC-61, 1974, was updated through 1976 and used for 34

generating the tropical cyclone movement roses in this Atlas. ,Q
The data presented here by 5 ° quadrangle include all tropical 36 10;3
cyclones estimated to have wind speeds greater than 33 28
knots. The period of record is 1897-1976 for the Southwest 26 104
Pacific and Australian and 1854-1976 for the South Indian. 2
The reader is referred to the above mentioned "Guide" for 21
more detailed information. 2(

805'DURATION OF DAYLIGHT 10
14-

The Duration of Daylight Chart (Fig. 4) defines daylight as Qi
the period from sunrise to sunset. The upper scale at the 10
bottom of the chart is for the Northern Hemisphere; the i .

lower scale is for the Southern Hemisphere. The data source
was the U.S. Naval Observatory (1945), and is accurate for 6

the entire 20th Century. Further details may be obtained T

from The Daylighter by the Navy Weather Research Facility I 1 .

(1960). Additional light (during twilight) may be usable for N 1020 31 10029 1020 31 10
many purposes. Duration of daylight in high latitudes H' )AN 4 1 AR A
(poleward of about 60*) becomes increasingly dependent 5, 2 JU3 AU sE oc

upon atmospheric conditions and refraction and there may

be some departure from the values depicted on the charts.

r
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DURATION OF DAYLIGHT (Hours)
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Fig. 4. Duration of Daylight.
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PART II - OCEANOGRAPHY

TIDES
The information presented (types of tides, typical tide mid-August when the pack exceeded 60 0S during 2 of the 4

curves, and tide ranges) is derived from tide tables. The years, the most northern average latitude was 59.40S at
length of record and the spacing of the observation stations 149"W; the pack edge extended as far north as 570S (149 0W)
are generally sufficient for most analytical purposes and during 1974. During mid-September when the pack exceeded
enough data are available to provide a reasonably -reliable 60"S during 3 of the 4 years, the most northern average
picture of the tidal regimes. Tides are not considered of latitude was 58.8"S at 144"W; the pack extended as far north
practical importance in the open ocean, and hence, there are as 57'S (145'W) during 1974.
no measurements in deep water. These limited data also showed that the sea ice edge, in

usually a 50 to 100 longitude segment between 120'W and
180*W, was located northward of 600S to as far as 59°S

CURRENTS during 2 of the 4 years at mid-June and mid-July. During
mid-October and mid-November when 1971 and 1972 ESMR

The ocean current presentations are compiled principally data also were available, the pack edge at locations in this
from ship drift reports that were forwarded by the various sector was located as far north as 59.50S during 2 of the 6
merchant marines to the Naval Oceanographic Office. As years. The sea ice edge at various longitudes between 160*E
should be expected, the density of observations is greatest, and 180'E also was located as far north as 59.5"S from
and therefore the reliability of the presentation is best, along mid-June to mid-August during 2 of the 4 years. However,
the major shipping lanes. From these drift observations the the 4- or 6-year average latitudes of the pack edge for each of
sets and average speeds of the prevailing currents are these months and sectors was located south of 60*S. Aircraft
calculated for each 1 degree quadrangle. Considerable and shipboard sea ice observations collected during
variation from the directions and speeds of the indicated mid-October and mid-November of Operation DEEP
prevailing currents can be expected, especially in areas where FREEZE also show the most northern pack edge from 170*E
the current system is weak. Tidal currents predominate near to 180°E to lie at least 100 nm to the south of 60°S. The
shore and are subject to change in speed and direction by pack ice edge should not be taken to be the northern extent
winds and other nonperiodic variables, of all sea ice, however, because belts and patches can drift

considerable distances to the north.

SEA ICE
It is doubtful that the edge of the mass of sea ice that

surrounds the Antarctic Continent between 70W and 160'E
remains north of 600S for any great extent or duration.

An electronically scanning microwave radiometer (ESMR) BIBLIOGRAPHY
satellite sensor with a 25 km resolution indicates that. the
pack edge of 1/8 or greater concentration approached 60 S in OCEANOGRAPHY
the vicinity of 70OW and was northward of 60 S over several
small longitude segments generally west of 120°W during Gierloff-Emden, H. G.: The Humboldt Current and the
periods in the austral winters of 1973-76. The e(ge of the Pacific land area of its effective ranae. Special issue of
mass of sea ice between 70*W and 120*W remained at least Peterman's Geographical Reports, 1. Quartet, Leipzig, 1-17,
100 nm to the south of 600S during these four winter 1959.
seasons. The pack ice edge over the entire sector retreats far
to the south during the austral summer in conjunction with Reid, J. L.. Measurements of the California countercurrent at
extensive disintegration that permits access to land areas and a deph of 250 meters. Journal of Marine Research, 20(2),
broad ice shelves. 134-137, 1962.

In the sector west of 120*W during winter, the average
latitude of the pack calculated from these limited data was Sverdrup, H. U.; Some oceanographic results of the
located north of 60'S only in the sectors 1470W-15 l'W during CARNEGIE's work in the Pacific, The Peruvian Current, The
mid-August-and 138W-!49W during mid-September. Durin& Hydrographic Review, S: 240-244, 1931.



mid-August when the pack exceeded 600S during 2 of the 4 U.S. Coast Guard: Icebreaker post-operational reports for
years, the most northern average latitude was 59.40S at Antarctic cruises - Series, Operation DEEP FREEZE I
149°W; the pack edge extended as far north as 57°S (149'W) through DEEP FREEZE 71, Washington, DC.
during 1974. During mid-September when the pack exceeded
60°S during 3 of the 4 years, the most northern average U.S. Dept. of Commerce, NOAA: Tide Tables, West Coast,
latitude was 58.80S at 144*W; the pack extended as far north North and South America (including Hawaii). Tide Tables,
as 57°S (145°W)during 1974. Central and Western Pacific Ocean and Indian Ocean, 1978.

These limited data also showed that the sea ice edge, in
usually a 50 to 10° longitude segment between 120'W and U.S. Naval Oceanographic Office: Report of the Antarctic ice
180'W, was located northward of 60'S. to as far as 59°S observing and forecasting program - Series, 1954-1969,
during 2 of the 4 years at mid-June and mid-July. During Washington, DC.
mid-October and mid-November when 1971 and 1972 ESMR
data also were available, the pack edge at locations in this Surface current observations below
sector was located as far north as 59.5S during 2 ct' the 6 10ON compiled from multi-national sources of ship drift data
years. The sea ice edge at various longitudes between 160°E summarized by 10 squares. Unpub.
and 180°E also was located as far north as 59.5°S from
mid-June to mid-August during 2 of the 4 years. However, U.S. Navy: Antarctic ice charts 1973-1974, 1975-1976, Fleet
the 4- or 6-year average latitudes of the pack edge for each of Weather Facility, Suitland, Maryland.
these months and sectors was located south of 60°S. Aircraft
and shipboard sea ice observations collected during Vallaux, C.: The question of the Humboldt current, The
mid-October and mid-November of Operation DEEP Hydrographic Review, 7(1), 66-74, 1930.
FREEZE also show the most northern pack edge from 170*E
to 180 0E to lie at least 100 nm to the south of 60°S. The
pack ice edge should not be taken to be the northern extent
of all sea ice, however, because belts and patches can drift
considerable distances to the north.
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WIND SPEED AND AIR TEMPERATURE
HIND SPEED (KTS) WItN0 SPEED (KTS) 2

Wind speed and air temperature Hill I - -0-3 1 01112 12 3 Tn c i I 0-3

34.3$ . 01 o 01 0 30.31 0 1Percent frequency of simultoneous occurrence of specified temperature (*C) and wind speed 32.33 - 0 0 0 01 2 n 9 17 0
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e d
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iUse of ths table in determination of Potential Superstructure Icing is explained in the text. . 0 030

Ai,. .l t+ 0I t , 59I 63

3350-11
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TEMPERATURE JANUARY
WIND SPEED IKS) WIND 3IPECO IKTS) HIND SPEEo (hTiS 3 WIND SPEED KS) 4 WINO SPEED IKTSI

T(23 ICY 03 14-212T-2P22-43 I*0.i 0-3 4-10 12 Ej2 2-31 424 l VCa 0.3 4-10111-21122-+ 34 0(" VCa 0.3 4-20132 22.3 34 2 c o .20 -1 2-34* 34
3lure (C) ond wind speed 34.35 0 0 0 .31 .32 0 1I - -0 0 32.31 0 . 0 0 30.22. I 1 0 0 32.33 . 0 0

.3233 0 0 + 0 0 28.24_ 9 17 1 0 28.29 0 3 6 - 0 28.29 I 0 4 1 31.3 . . i 0 0
30.3 0 22 - 0 26.27 20333J 00 28.27 2 19 35 3 0 26.27 6 201 21 4 02 .28 1 2t 2 0 0
28.21 + 17 34 4 0 24.2 0 32 7 1 0 24.20 2 13 13 2 0 24.2 8 21 6 1 0 26.23 . 12 5 0 0
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22.22 0 0 0 0 0 26.17 0 0 0 0 0 28.27 0 0 0 0 0 28.27 0 0 0 0 0 28.28 . 0 0!0411 0~ O0 0 Of 0 If 0,7I00 18.17 028.2 01 0 0 0 0 141 0 0 0 0 24.28 0 0 0 0 0 14.28 0 00 0 6.27 0 0 0 0028.27J 0 0 0 0! 0 2.2' 0 0 0 0 0 12.3 0 0 0 O 0 22.23 0 0 0 0 4.IS 0 0 0 0
24.01 0 0 of o l o 3 10.22 0 o ] 0 . 0 0, o0 o 01 o ,0.22 o 0111 22.23 0 0 0 0

explained in the text I92 639 I26 I409
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6 HIND SPEEW IKTNI WND SPEEO (KT$S 8 WIND SPEED (KT$ 9 WIND SPEED (KTS)08(31 MYI 0-3 14-12111-2.122-3 434 1 8 It o -3 4 -2 2 12-34 434 1 (9 P02VC 0-3 14-201112223 2. 434 0(Ito I-C2 2-3 4-20 23.22 22-33 434 029?I .Ct1 0-3 14.20 22.22122-31 434

3Z.33 . * . 0 0 .33 0 * 0 0 0 34.36 0 * 0 0 0 32.33 0 . 0 0 30.32 . * 0 0 0
30.31 I 2 I * 0 3.33 0 3 2 0 0 32.33 ! +. . 01 0 28.29 + . 0 0 26.28 * 2 * 0 0
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SEA SURFACE TEMPERATURE
Sea surface temperature. 
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WET BULB AND RELATIVE HUMIDITY
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CEILING AND VISIBILITY
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SURFACE AIR TEMPERATURE
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WIND SPEED AND AIR TEMPERATURE
WIlND SPEED (htS) WIND0 SPEEDO (KTS) WIWind speed and air temperature, T 1MP S EE TIM, C*€ iu o-3 YEro 2--,I

Percent frequency of simultaneous occurrence of specified temperature ('C) and wind speed .33 0 * 0 0 32.33 0 0 0 0.31
(knots).0 2 2.9

WIND SPEED (2ks n 30.31 1 1 .0 n.2s1.29 7 18 30 2.271
28.29 2 1 S 27 6' 26.23 1 16 41 3 0 2.2S

-.--- I% of all observations reported temperature 2.3°C snulloneoudy with wind speed of 22.33 kIs.) 26.27 2 -5 25 3 i 0 Z4.25 . 2 S 1 0 22, T

41 3 -24.20 . I 1 0 of 22.23 0D 0 * 0 0 20.21 1
.- Indicates <5% but >0 22.03 0 0 20.21 0 0 0 00 .

2O -t -2- 2.21 0 0 0 0 0 18.19 o0 0 0 0 I-171
.4-' _ -Number of observations. 18,19 0 0 0 0 0 16.17 7 0 0 0 0 ' 1

.. . ... 0 _ 09! o 2.
., .. _.9. - s 1 0 0 0 0 1 .3 0 0 0.11

AT .1 0 Use of this table in determination of Potential Superstructure Iing is explained in the text. 935 637

3550-.e

WIND SPEED (KtS) 6 WIND SPEED MT 7 W1
fCMP (-C) 0.3 *33It3 ipM) 03 4 TCn? VC)I

3 * 0 0 0 32.32 04 34.2-.-- o o * 01 a. ..: o
323 * 0 0 0 30.31 0 2 - 0 0 3 .22

30,21 2 2 1 0 0 20.2 2 2It it 0-- .31
28.28 4 13 6 * 02 Z8.27 1 22 34 3 0 2,82

21521 12226217 2 0 24.25 0 6 71 0 0 267
24.28 2 6 5 o 22.23 0 1 0 0 0 s
22.23 + I 1 0 0 22.21* 0 06 0 0 -6 0 22.2

BLACK LINE - Percent frequency of T H index :24 C 175 21) (discomfort may be experienced due to heat) 22,21 0 0 0 0 " o 1.,, 0 0 O 0 0 !0.2
T~eOO o 0 0 1$,17 0 0 0. 01 1 0f 1 95iBLUE LINE Minimum (1%) air temperature ('C) (1% of the temperatures were equal to or less than the given value) 18.17 0 0 0 4.1 0 0 0 1 f 1
14.15 of 0 01 12.13 1: " 01 Of 0 0 A 141

RED LINE . Maximum (99%) o r temperature ('C) (1% of the temperatures were greater than the given value) 1551 326 id

WIND SPEED IKTS) 1 I WIND SPEED (KT 121N2 SPEED (KT$) 13 WIND SPEED (KS) 1 4 WIND SPEED (KIS) 1 WINO SPEE IKTS) 1 16I
? ip I 0-l 0 4 -0 14- i 21222 4 2 6TM I 'Cl 0-3 1442 4 i 22-33 4 34 IYl A- i 1 0-3 4-l1011-21 22 4 4 . 68 01 Ci 14-2 421222 30 11 .21 22-32341 1 4-0 0.3 14-12 I 4.2 2-3 434 T(M? i- ,

3.Sn 01I 0 0 _ 32.3 1 . 0 01 24.2 0 0 0-2 32,3 0 10 0 0 2.2 1, 1 0 0 212 .1 I 1 00 _ 32.33
22.22 21 61 v 01 0 22.1 I 2 - 01 22.32 1 0 30.31 O v 0 28.27 41 3 v. 0 29.27 0 3 4 0_ 0 30,31

30.31 6 13 5 0 0 M28.2 8 30 17 2 0 30,31 5 2 . 0 21,29 * 2 2 D O 0 24.25 4 9 15 A 0 24.26 I 1 3 23 -- 0 282,2
28.28 9 26 13 1 * 28.27 3 15 0 2 24.29 5 221 I 1 0 28.27 2 14 19 11 0 22.22 4 16 30 2 0 22,23 1 21 27 0 0 - 2
2.27 1 i tO 6 1 0 24.28 0 2 2 1 0 f 627 3 20 18 2 - 24.28 1 23 26 1 0 20,21 * 6 3 * 0 20,21 0 1 3 0 0 241.
24.28 0 I 2 0 4 22.23 0 0 0 0 24.25 . 1 2 0 0 22.23 4 4 t _0 lol$ 0 0 0 0$1, 0 0 0 0 0 22,23
z2.23 0 0 0 0 20.21 0 0 0- 0 0.3 0 . 0 0 0 s0.21 0 v +v 0 0 18,17 0 0 0 0 - ,17 0 0 0 0 0 2.
20.2i OI Of 0 0 lI 0 0 0 00 20.21 0 0 0 0 0 18,18 0 0 0 0 0 14,1 0 0 14.1 0 0 0 0 0 - i-

1,.18 0 00 0 1 17 0 0 0 0 0 i 1 0 0 0 0 8,17 0l 0 0 0 0 12,12 0 0 C 0 0 12,11 0 0 0 0 0 1.i17
48.17 0O00 0 4. 2 0 0 0 0 1 .7 0 0 000 -, 0 0 0 -.-- 0 0 O0 000 o-A- 0 0 0 0 0 14.i

..s 00 0 12. 3 0 0 0 0 14.12 0 0 0 0 0 0 O s0 I,8 0 0 0 0 8.9O 0 0 00 12.1
399 657 805 1423 433 271

NIN0 SPEED (KIS) 20 WIN0 SPEED IKIS) 2 WIND0PEED (KTS 22 IN0 SPEED (KTSI23 WIN0 SPEED (KTS
I 2 4  

WIND SPEED IKT
J 25 wi1

866? I Kc 1 2-3 4-124 1-21:2-33 1A 34 866? 1- A, 4 1-2 4-10 11-2122Z-13 A 2231It I'C 4 0-3 4-40 14-212Z2-3 4.34 it"), 'cl 0.3 4-40114-212?2-34. 34 TIM? A-CA 2.3 4-420 44-2 223 4 4 121 4 0.3 14.40 44.2124 . 434 1 611 4-C if

-2J - ; -0 -0 0 88.2 1 00 1 _ 6. 7 . I Of 0 2.7 0 . I0~ 280 I + 1 0 2.23 0f - Of 0 of 2," IZ. ' .I * I o o].2 tt . t o o, .z . • .1 o -51z o . -o 21 2sz .z . ~0,29
323,0 l I 0 i" I | 5 31 1 24.28 . 3 0 Z . 4.2 I 2 0 . P 24.28 1 SI 4 . 0 o2 2.28 2 2 t 0 28.27
28.28 I 93 -- 0 24., 323 19 5 + 22.2 5 9 . 0 0 ZZ.23 2 9112 22.2 3 17 20 4 1 88,10 113 16 2 * 2.2

247 4 27 25 I 22.23 2 13 15 2 1 22.24 5 17 16 * 0 20.21 3 13 163 I 2 2 6 6 1 14.17 2 22 18 5 1 22,23
2. 141 10 2.2 0 1 200 11.19 11 18.18 1 11 12 4 +1 8.5 3 1 4-I.1 I_222

22.23 . I 1 0 0 1.1 0 0 0 00 88.47 0 I 2 . 0 16.17 + 3 4 1M.17 ' * 0 . 0 12,13 0 1 0 * 18.14
22.28 0 **v0 18.17 0 0 0 0 0 84.86 a 0 0 0 0 14.16 +. ,. 4 4.85 0 * 000 82.18 0 * 0 00 As-1
14.181 0 C 000 14.16 00000 82.83 It- 0000 028 00 -o . 1 J -0 00 0 0 -O 4.9 0 0 0 00 84.82

8.7 O 00 0 o 8 0.83 0 0 0 0 10.1 0000 0 - 82.88 * 0 0 40,88 000 0 8.7 0 0 00 821
84.88 00 0 '0 . 0 0 0 0 of 0 0 O8. 8 0 0 0 o. f 0 0 0 0 o. 0 00 0 4.8 00 0 0 lol,
1"".83 0 o o o0 0 0 0,.,,,el o o 4., o o 0 , of0 0 o 0 0 0 0T 0 . o ) f -- ,.8.11 0 0 01 -0 n~ o n o '' .'7 0- o, 0o 0 .- Of' 0o 0o 01 o., o. : 0o o 2 01z. o

1672 246 609 1558 678 806

WIND9 SPEED 16804 29 NINO4 SPEED (K'S) 30 WIND9 SPEED 1680 3 1 WIND SPEED 16291 32 WIND SPEED (KTS) 33 WIND SPEED t6TS)t3 4  W2IN

TEMP Il 0- 4 14-2+2-3 34 1 PCJ C-14 10 !1-2122-3 34 2t -; 0 -3 866 ? 4 0

24.210 000 48.48 0 * a 0 0 0.0 20.21 01 It i1 22 0 .2 0 00 .80 0I 0 12.13

22.23 , I I 0 8.8 , 1 - I
"

s8.
- 

8 0 1 , .0 - 1619- 1 2 4 1 0 o 0 2 0 , + . 0 14. 0 o 0 v I 0 1.111
MIT2 1 I 61 6 2 . 14.15 I 7 12.49 0 3 14 10 1 AM"i 0 4 O's84 I_ * 8 . 2 4 0 8 2 6.

18,1t 2 12 169 * 12.3 2 9 16 12' 10.8 -2 3 14.IS 1 7 10 7 71 1071 2 4 3 2 * 10.4 6 22 86 2 8.

84.47 2 1O 16 5 1 10_ 2 8 1 S 10 8 2 8.8 * 12 10 2 2,213 4 10 11 14 I 14.5 31388 7 8.3 0 3 T2 9 T _ ,.
14.114. 2 4 2 -* 8. 1 1 3 6 i 8.7 1 I 3 1 10.1 0 1 4 3 0 12,13 2 i 1t 1 7 1 6,' 0 0 2 1 1 2.3
82.83 * I_87 0 * 1 0 4.1s 0 0' I 0 _4. 0 0 200 0 1 1 42 32. 4.8 0 0 000 088
To. 0 • 0 000 0 4 0 0 2.3 0 0 0 0 0 8.7 0 0 0 0 0 . 0 * 2.3 0 0 0 0 0 -2-1

84 o o 0 0 _ .23 o 0 0 O. 0 0 0 0 ._ 0 0 0 0 -5 0 o o0 0.
4.7 0 0 0 01 0 - 0-1 0 0 0 0 0 -4.- 0 0 r 0 0 2.3 0 0 0 0 0 4.5 00 0 1 0.- 0 0 .1L 0 0
4.8 0 0 0 0 0 .2'.8 0 0 o. 0 - 01 o 0 01 0 o 0 0 2.3 Oln.o]0 0 -4.-3 0 o$ 0,

1405 802 681 160 896 333

Graphs represent the objective compilation of available data for specified areas wil',sout regard to suspe
The oe analyses (opposite page) are based on all available data subjectively adjusted where bias



I4

TEMPERATURE FEBRUARY
WND SPEED 2K S) WIND SPEEDO l n2 WIND SPEED (KTS) 3 1N D SPEED I S) 4 WIND SPEED KT5)

t-P I-C) 1 l P IC 1 0- 1C 0.3 4-1011-2122-3)'3 1 MP VC) -3 4. 22

re (*C) and wind speed 34.32 01 0 0 0 32.33 0 0 0 0 32..01 . I 0 34.35 . 0 0 0 32*33 0 . 0 0 0
32.33 . 0 0 3O.32 0 I * 0 28.29 3 5 2 0 32.33 . * 0 0 0 30.3 1 I * 0 0

30.31 * I 0 211.29 718 3 26.27 I 13 40 6 30.31 I . * 0 28.29 2 5 1 . 0
2829 21 4 2 6 0 6.- 16 41 3 0 24.25 1 8 Is 1 0 28.29 2 6 9 1 0 2547 8 27 5 0

d speedof 22.33 kt.) 6.27 2 IS 25 3 0 2,.22 - 2 5 _ 0 22.23 0 I 2 0 0 25.27 3 26 29 2 0 24.2 8 29 4 0 0
0.2 * I 2 0 -6 0 22.23 0 -0 _. -0 0 22.22 0 0 0 0 0 24.20 3 7 8 1 0 223 2 5_ I 0 0

22.23 0 0 0 0 20.2 1 0 0 0 0 28.29 0 0 0 0 0 20.23 . I I 0 0 22.022 0 0 0 0 0
22.22 0 0 0 0 2e.29 0 0 01, 0 0 26.27 0 0 0 0o 20.2 0 0 0 . 0 90 0 0 0
26.27 0 0 0 0 0 4.25 0 0 0 0 0 0 26.27 0 0 0 0 0 24.25 00 0 0 0

24.2 0 0 n0 0h tet.2 00 01 0 0 .2 0000 _0 24.2 0 0 0 0 0 22.23 0 0000

xplained n ihe 2ex2. 93S 637 394 623 817

IN O SPEED (1 6 7 I SPEE ( N SPEED (KTSI WIND SPEED K S 10

WIND SPE KT)WNDSED KS
TC11' 1-C1 0-3 14.22 22-2222t-33 4 34 T"'~ MC 0, -22223 43 C I 0. 4.22 222223 4 EM 34) 9 0? T 2.31 4.20111222 -234- 34 1 I '(2 2.3 14.22 22.22 22.33 - 34

34.36 0. 10 0 0 32.33 0 . Of 0 34.35 01 .0 0 0 2.33 + 00 0O 0 32.33. 0 0 0 0
32.33 0 * 00 0 32.32 0 2 0 0 32.33 + 0 0 01 32.32 0 + 0 0 0 32.32 + . + 0 0
26.29 4 13 6 [ 0 !6.27 1 22 34 3 0 29.29 7 0 - 26.7 12 14 + 0 . 1 3S 7 0

26.27 12 26 17 2 0 2 4.2 0 fC 7 0 0 26.17 2 22 33 2 0 24.25 129 32 1 0 24.2 6 25 4 * C
24.20 2 6 + 0 - 22.23 0 1 0 24.20 _ 0 9 . 0 22.23 +1 6 4 * 0 22.23

22.23 * I I 0 0 2.2 0 00 00 22.23 00 . 0 0 20.220+ 0 00 22.22 0 . 0 00

due to heot) o. 0 0 .26 .2 0 0 0 00 2.2 0 0 0 0 26.29 0 0 0 0 0 l.28 0 0 0 0 0
26.23 0 0 0 0 26.17 0 0 00 0 0 ,.280000 0. 670o7 a 0 0000

thanhe given value) 16..7 0 060 0 24.20 0 0 0 0 026.2 0 0 0 0 24.25 0 0 0 0 0 2426 0 0 0 0 0
N___ 0 12.23 00 00 010 a?0o 223 0 0 2.23 0 0 00

the6 given value) - AD __0 24.2 _0 _00_9__ --____2__0 0 0

1 e1 .326 824 1971 2340

3 WIND SPE WN KTS 1 5  
WIND SPE (TS 16 KID SPEED KS 17 WINO SPEED (,s) 18 WINo SPE TS 190

3. 111 -l 0 1 1!l212-3 i 4 YCP1- 4 4-10111-2122 3 4.34 1(1 (EFIC 0-3 4-10111-21122-31. 34 'E6? 2-C '( 0-3 4-10 1122.222234, 3. U011? M &6 1J41-1011122.222.331.34 I 06 'EM 02 0.3 14.112 1 22 2 . 234
r-51~ ~~~~~~~~ 51,i ol .1 ol o6-2 1 -,.1 41 .i 01 , 1. 1 i i6 , . o o :I * l lO ,,

30.31 1 26.21 0 26.2 .0 31 41 0 " I 2 0 0 2 1 I * 0

2.2.. . 2 2 0 0145 4 9 24,20 11323 - 0 2 2 4 2 I 0 26,27 2622 3 + 24.26 3121 11 +1
S 26.2 2 1 122 1 0 I 23 416 30 2 0 22.23_ 1 211 271 0 0 26, 1 2 17 16 2 24.20 2 1317 6 ' 22.23 326 6

24.22 1 1 2326 i 0 20.22 . 6 3 0 20.02 0 It 31 0 0 24.21 1 1420 6 1 22.23 1 5 4 I 01 22 ,.22 I 61 3 3
0 22.23 °t 4 4 0 6. I 0 0 0 0 o6.29 0 0 22.23 ° 4 6 1 0 20.22 0 0 . . 0 6 . I

0 2.21 2 0 . 0 .27 0 0 00 0 ol ol I Ol 02 00 o.6, o 0 0 0 0 0 3 617 0 .+ 0 0
0~ 29200 0 24.2000 0 20 00 0 0 266 0 0 0 

a82 
00 0 242 0 0

06 24.27 14 00 0 2,3 0 0 221.23 00 000 262 00 0 642 00 022I3 0 000

0 24.20 0 0 02.22 0 0 0 0 0 2. 0 0 0 0 _ 0 2 0 0 0 01 .3 0 0 0 0 0 22.22 0 0 0 0 0

09 2423 433 271 492 532 1033

WINO ~ ~ ~ ~ WN SPE 42)
3 

96 PE :52 20SPEED 2:1522 WINO SPEED (K1522 NIN0 SPEED WS)2
2  

WIND SPEED KS

34 2(? ICl 0-3 14-1012-2122-34 34 22l2mp 'Ci 0-3 4 20111-2d2 43 , 3 4 1 0-3 4-20" -2-2122-3 434 j 2(2 2 0-3 14-20 12.222-34.3 1134 0 M,? l "00 410 122 2 3 4 1 4, 2(6 03 I 540 222 34 34 1
26.27 0 . - 0 6.27 0 22.23 0 + 0 o 26.26 1 . 0 0 32,03 0 0 0 0 2,23 1 00 0 0 I

14.11 * I 2 .1 24.25 1 1 0 0.21 . 2 0 26.27 1 21 0 -0 21.2s .I 0 00 0 24,25 01 I 0
0 22.23 2 9 1 22 22.23 321720, 4 2 20.1 2 316 2 - 24.2$ + 4 2 - 0 28.27 1 2 + 22 0 2 .
01222 3 3 16 3 22.242 222261 6 1 6 26,2 2 22228 5 2 22.23 I 9 9 - 0 24.2$ 4 4 2 0 0 ,22 I 7 4 0 0

0 1_ 262 2 12 4 + 26.2 19 1 2 3 1 . 4.216 _I 6 2 I 20.212 224210 2 0 22.23 7216 7 1 .1 26.2s 311217 5 2
0 62 *_ 6.27 0 Mi0ll 2.6 0 1 I 0 2 26. 6 226 6 2 0 22.22 8 20214 I 0 26,7 2 8217 8 2
0 42 . . . . 4.26 0 . 0 0 0 62.22 0 . 0. 0, 0 , 7 I 4 4 I 1 16.66 2 4 IS I 42

2.23 0 0 0 t 22.23 0 0 0 0 0 6.9 0 0 0 0 0 24.23 0 .I + 26.23 . . 0 0 22.3 0 0 0 * 0
0 2.22 1 1 00 0.22 00 000 6.70 0 000 222 0000l0 26.281 00 000 22.22 00 00 0

1. 0 0 0 0 0 6.9 0 0 0 0 0 4.6 0 0 0 0 0 .2i 0 00 0 0 2.23 0 0 00 0 0 6 00 Or 0 0 0 ro
60 2.3 0 0 0 0 0 0 ,0.,,1o [ __ 0 00 0 0

01 0 0 0 1 0 5.7 0 0 0 0 6 , 0 0 1: 10 1r~ o0!1 0o o z: ~ Oo o o

09 2598 678 806 675 728 204

WIND SPEED (KTs)
32  WIND SPEED (K7$0 

3 3  .=os[o( s34  35. eco s) ]oe o ;s3 6  3ZOS~:O X 7

-,o , o . ] o 2 o9 12 o i D o o
920SED00S22WN PE WINO SPEED W S WN SPEED WKS)~ WINO SPEED 9290 IN SPEED IKTSI~
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SEA SURFACE TEMPERATURE
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WET BULB AND RELATIVE HUMIDITY
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WIND SPEED AND AIR TEMPERATURE
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SEA SURFACE TEMPERATURE
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WET B'ULB AND RELATIVE HUMIDITY
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WIND SPEED AND AIR TEMPERATURE
Wind speed and air temperature. 
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SEA SURFACE TEMPERATURE
Sea surface temperature. ' - ~.o , -6 .:

90g .. .... 90

--- --- --- Number of observationss, 170 so'* 4...s ... ,...

I - Cumulative percent frequency of seti surface temperaturesequol to or less 60 80 6D
90 7- ~ ~ '~~ than the temperature intersected by the curve, %so ' ' :.~'4 . . 5 ~ .. U.. 4~ 15

0o L.... 1 /4 "40 4 '"4.''4 401

20 _," ... 20 '...*.' . .. 4. 21
60- . . 0

I 0 --- (60% of all observed sea surface temperatures were :52.1 ,C or :535 8F02 ... '42

;~ ~ i~ ~ i ~ r i ' S ~ to d ar d e ia io n of e a urf ce e m p rat res~-23 24 25 2 6 27 2 5 29 30 3 2 32 33 26 I 8 2 0 22 24 26 2 0 30 32 34 36 2

1 6 o 392 8.1.

.3 . . 0 367 .10 0....' *1.". 2...'.' 30 4 3 6 7 90 k".. go'.' 90.

80. 4......... .. s. 90s.o'.. 4.. 0

t0o '. ~ 60 ~ ........ 60

4040 '...40

BLACK LINE - Mean sea surface temperature (*C) 30'"' "'.', " 30 3'
20 20.'" 20

BLUE LINE .Minimum (1%) Sao Sufaot temperature (*C) (14of the temperatures were equal to arless Ihcn, the given to :. .a....4.~.... 4 4.... -
value) 620224680246 034567 33 3 022

RE15LINE .Moximunsi (999)e sea surface temperature (Ct (19 of the temperatures ,Were greater than the given value) cm 24526? %103323 2

322 s: Ole I 5 :.0-O 12 20992 8.. 13 1220 811.0 314 3:. 1 5 2 04 .. 16

90 90 go**'** 90 90'* 4.,. . . O4 ''.'".~ 90
sso 0. *0 .0'"..0~.. . 80o .

70 1..;". 70 70.*...*..c..,:.'~ 700'

300""~ 30 
20.4..u..~ .... . 0 . '..~06 

20..... ..
": . k- Ji 0

00 27895t3333 023 24 2026 27 2929 30 323233 
0
20 226 28 303234 360 092022 22 232420 2927 2829030 020179721 2325272931 333S 2462202 228 32 OIS7,

C I,.

70.0 12 S0.'.'".1.6 '~ 70..........1~ 708 22.' 703' 7024..... 2

'/90~~~s ..........'. ~ 9 ... '...4.. '6 . ." 250 so '''~' . -. S0.'". ...... go5"''c......... 90

200:........ .. ................... "~"'' 60 ....... ~ to
6X600 60 60

4 ..... ... ... ~ 80....... . . '.- "4 .8. " ... 80 4

70 J'4.30 .40.'..... 700. '.... '~ 30........... 0

20 40 40 . . . . . 0 .'. . .. '0 .. Z'.. . "'' 40 ........ ... 4... .4%

00

020 1 223 24112 2 7 262 62 0 9-21 16 919 20 22134 5 40 31 61 13 7 1 992 s34 09 91 1053 1 45 9 0 1 4 A 02z 920 2 2 3 - 310 14 16 15912 7 242

1rap0 reprsen 29e obec2v comilaio of-' -vial dat 3o2 spciie area w 34u ear t
The soleo anayse (apoit page1 are base an1. all avilbl data sujet0el dse wher bi0



.44

.URE APRL
120420 0. 597 S.6 0 ..

100 10 ic0 582 S-tooc10

90 J 1k.. _6 b.., .. 4... -4.. so .. .... 0 ,4 . . so

70........4''~ 70' 70 * * ' 4 . 70 70 ..... <

tures equal to or less 60 ... , 60' .. .. 60 *. .. 4 . 60...... ..... . 60-~.''4

30 ..... . 0 0 .s 0 0

10 y~' 20 2 0 *...,.7.7 . '. 20 2*.4 7.' . * 0 7. .. ..... ....

38F 23 225 26 2 7 2 20 930 321 3 233 ~16 1 2 2022 24 28 30 t 32 4 06 2324 25 262702829002 320 33 224 25 26 27 20 29 00 31 323 02729 22 23252729 31 3303537

.00 100 20o -.08 100 8 00

70 73 .7 ......7....4.. t. 7.. 3 so..... 79 ~ ..7 .
60 70

40~ 70. 7 0..:4.. . 0

951b092k~~~g~..... 2060....7~I 1

30 so7 ~
2020 %-- ... ... 20 20..4... 4.4.

lb ie ale 0o.4.'*... 10. to. -- 4-4'~. 7.. 0 7 7 7~* . .......

rk6 l80220h80233 given22289 3 3233e 922 2 32 125 2627 28290 32 11 2021 22202402526 27 28 2930 06 1820222402628 3032 3436

12 S10 1 4 S11254 8%1.5 16 470 Si 17 631 0.1.5 1 8 2060 0.1.6 1
0 20- 1 ~ 100 too 2 200 1 20 0: . . 1

7 4 t 0 . . . . . . . . . ....

307~~3*7~7 . 9~ ,.. 0~.

,0 %,
362 5269s. 2o. 4 4 83 2 429 0. 3 27. 0.2. 2

90 .0 9029 . 0 .4 . . 93...7.4.

)ZL . , 17 . 709 31 79 47 1 : : 7 - 7 .. . I

0 iF-32 S2 77 9D 12 352 60 . 60' 4 1 12022 4 230 01 63 .1 7 21235 7931. 60 . *.... . ..... 60 7.7.4

3 ...40 .. .. 40.. 49 . 40.80.~....7 . 40. . . ..

10 .9 .0. . 7 . .0 " .. .... .. 7 20 "7 " . ...

100..... s 200 %.............. 00, soy00...
.. .0~ .0.. .... --... .. . . ~ 4 40;.4

117 7 71 1 . 07

%. 
I- .. . .03

20 .... 20 77. 20 4 " . . " 20 . 0. . ..

8c -9 012342 2 2 4 16 8 20 224 26 B -6 09 10 12 16 7192023251 2.2 oi1 3 4 5 1 7 8 2 02 34$67 90 123 25 2-7 2 45 6 t1 7 1 91 23 7
Ic IL Ic c 1C

10e0v c9p1ato o.f. avil'l do1.a 34r 105cfedara withou rear to sup1e Siaes Us .0 3 0a 3ppstepg) r asdonalc~alb3 tyoosbetveyaise 100eia was evient



APRIL-
1600 170 E 1.800 W 17O 1600 1500 1400 1300 1-200

100 ri1111 1i1IIIII I AI-; III II I I t I I I I I Il I I I I I II IIIt l

283

220-

300 -_ _ __ _ _

- 2 4 ------

231

949



HUMIDITY
1500 '1400 1300 1200 1100 1000 900 800 700

L100

N

20 0

7

S

-100

244

L .200

352

1500 1400 1300 1-,00 1100 1000 >'900 -800 700



WET BULB AND 'RELATIVE HUMIDITY
20 iT Stt 1 0 BULB 9-0 - 2

Wet bulb Relative humidity. 11 202 282 8 62 32 34 36 38 'IS BUL0 222663 l 3

Cumulative percent frequency of-wet-bulb temperatures equal to orlesi than the 00 'J.'v- . v.. ./ 00 :-. Li... - ...-. 80

S2 6wouttcttemperature intersected by the curve (top scasle). 70 7 0 7 ---

to t-12 t* 16'10 20 Wet'bulb
2 ) 0: X50 4 -0

00 [~F ..-- '- --- 80%. of all observerd wet-ulb temperatursevre :512 SC or 54S.) 30................ 3a

70 Cumulative percent frequency of relative humidities equal to or less than the humidity -2Bill I~ 1 10 .446 2
60 inerected by the curve (bottom scale). 0

1 to 30s 402 60 eo 70 eu m0100 0
0n1 20 3n0 40 $0 90 70 nsao 

0
0 9n01

% 30 i r 1'.-- Relative humidity ()

20 -- i- -.-}f '---(50% of all observed relative hiumidities were :574%.)6

10-Y0 4 630so

I0 20 30 \ 30 6010 $00100 2 ~ ., 0....u .4 ./ 0
OtlATi It HUAUITY 0.j-- 4.-- is.?. 62 I...~. - u--

70 . .' '0.~2 70 , ~ 707~7 -1-4k

to 4---+4 2Q eu0 62

BLELINE - Minimum [1%) dew-point temperature ('C) (1% of the computed values were equal to or lest than the given tO 'i 1 t- 22 t 7 0value) 0 20 22 30 40 0 0 70 62 90100 01 20 230 42 00 50u7 t ... 600 00 120

RED LINE - Manimum (99%) dsw-point temperature ('C) t(1% of the computed values were greater than the given value) RELTEn auMIITloctaousAc

I1IK1 12 1 P3 14 1s 16
AM ID'It623 IC I I t .0 212 60 1 so ItC WET It 0 1C 1 t 8 'C 20It1

iot ~ 0 . o IS Iu IN 1Il'0 iou 4. 0 202460 1

'7 70 T..1. 20 2 7 ~- 20.*. . -- *4 ~ 20 - 4 4 4 4 . zo . vu

so~~s .4. 60..4.-.. so- 2 . -~.--~4 4-4 2 h.f 40

+.,. . -20s6000040 76000 -00 J 640000 00223420008,t2 012300022S820 0o223002004010 4032461050002 012S~~lC6001 4 t0 V uIIn caiceuoo i o teue vttn ca2eIuuto -- etnlC5802et

so::~41 
-Mit I 

I'd 2- 80- I' I. T ...23"~2

30o 432 220 te tan 243024 o . 0

20 t ' 2 it.. ......
1*-.'u? '.02~--.-4-- 3 0 4-1 21. 0 1'2 22 2

2 0 2 1 22 23.-.v 4- 240
?412S2032.2 0 0 I'2 2I2 220 24-- t -4. 4."uf-.2 6 too '-- 4- 4 a too IPI I It--.-sI-I ?. 1H 6 too 1050-22 ~,, 2so2 '~4 't4 so,, 40 ~4 .4..~~4u 2~4

2 22 , 2.. 2 'u~~ +~/--2 0 .-... 2... . 0 ..4..',.434-.2- 22 228 ~ '..-..'2-........2 ~. *6- -- 20 2, -L'4 ' L-4 so -. J/ I i22 4-
:* ."I ti 0 so 0 so4 0 ~ - - .- 2 20 , 7------------

70 7n4 70000 702Z3020028822 000245670206 n 2 7 30 0  0 28 8 2 0  6 0 2 04 5 6 7 702 0  0I220202O70I0 000
R~626 01so ~ ttu suelolt 6 t0V eaIO~ 4-4tIO so~g~ 4-~to 0vliyAtnn vlloat

460 -- 1-4-4-2. 4 20 4..-- . -.- 20 4. .4 0.'.- .0u-.,4 2

So2 -T 4-0~tC 29300313

60. u-.4..u-..'u0. J.... .244. . . en"i 2 2..v--.4-. .
L ..... 10 .- "'--'4v*2so 22 4 6 -'-- .-2. . 30

40O 4'L.-44 a'u- 0 0-..............30 40 3o4'u0.--- -.'-. 70.--u- ~ *-', so4.0.l. so.~* Ol o 0$00 0 023 0 0607 6010 F 73000 1 040. 0 060$100.o2

2222 29 30' 31323-33

.. ETj. 1 110 It 1 02J 60 WE DATA (- DWT

20 0 04 70 00 20 001 I0 O072 2 O 2 2 e 0 ~ 2 3 4 6 6 Ia0 20 20 0 0 2 06 2 820 67 0 2 04 5 6 7 i3 1 2
-444e 66020- - C tatCHet C62C6602 Itto ut~f ~ ~ C660

%soph rersn the INbUectiveN copltooo vialedt-o pcfe reswtotrgrosup
Th s15et anlss(poiepge r ae o-u valbedt ujciel dutdweeba

__A



- -- - - -- - - -

IVE HUMIDITY APRIL
i- • Nt,. t~ OULB P °CI me U C 34 LS 1:

.O0$o 10 16 1002 28224 26 20 30 32 34 too IO0 Z2 002 ..t" ,+.,' 4' . .4' < , +.. -- ,'2 80"............. +.. <'..* ... +.D 441 -

quol to or less than the :0 : ":. ?",+""'"'' .o :i .P tt . 0,4.80 .. "o|-. .. ",-80- .. 4'.4.'."",,4'4.|

.. : . . " '70 " 70 *...'.?0."..."4"o........4."".4.0"4" ,' :o :4+. :.. -.. ... ... o-o o. 00 4++..',44.42s ... .. 40 "4.. zsI.-u $.. t"'..''$".. l 40o . :*4 . <.4. . 4.'4,.. 40o "xs .. '".... z'' 

. '..

54S F ) s~~~~o l..'o.. .. u .++. ju"..... .. 3Q+ . . .4 . 4 1.A .4. i' 39 't't'. . . . . . . . . ' 30 ' 0 " O ..+' " t
00 ~'~44 4"44,.4" 20.2~.4.4.4...4 2 *.' 4.4, 4.',-"4.. 2000.4'.u.,.J. 20 "4"S"4 ..8_1 tf'428 6 , 448 6200:;"= . I |4 I :"]: .

86t128 44020606 t102 
08 120 40A~v $0 82 08 $'$4-0 |10 01234100;6t

,0ST4 IsO 'e .Ol +,o2 03 . .

020 :1.t 1' "0

~02002040062706b0I1 022343600000 4000040 20000 0t0 500 70020 00230 40 50 6070 10080100

6, 7 '8 9 10
442 21' 1t18 ('Ct1 493 s2W 4 f BULB 1 4' - 10 4M 00 32 34 24T 2BO 2e SoC 324463
to ' 0 

0 3 oo 4oo 803 48o I0 J; 0N 46C I~o 408 2 i3 34
00 " . ''+'" so .4,+, : +: .. 1,, " I,.,":

0. +4-y- t-- , , + 70 ."; 70 2... 20+ ....... 'n't''" 000... "H'o -. 4. .40..+..I 060 1~'.!..'.4.'.""+"t..". 00 '-r4t"'or"
"'10 :0xo h'so+.+... J..+. 4 A.

40 
40 40.4 ".'4 o..40

toorl.sthanthegiv.n 2 .........i'{ 2200, . 2o6 S+ 'l' :i,. ..... j'. ' ~ '" .4: 00 I ~. 0
0i340i100)$1 0 20 020304001000ge201 010 0 004000?00 00 00203040 00010000 " 

0
20203040100700 000

(er than the given value) t~TtYC 440100 8C IUIY Ill01 L868640I0204L608 4408l0100 ' I86t80281 e , untOITt 6Ct44TC 8862021014 
15 

16 
17,

42 30 tot' 00 5

0 Of0 10 tha th gie 

. . . ' .. . .. t o '>"+'+'''' ' Ii

80 ,ol . -v .2 
0.4 

.... go 

0o 

,Uf ,. 4.. .. 80 2,II ftn, -..'..<.v :.

00,1o4". 
5,,. 

,' 
00. 

.,so- 20 ..0A...t ..4 .. . S... T o 2 0.. t,. . , 0- 9010

te 

-t2 

t4he give4.. 

to ....... .....................4 .1 ,o1' ...... + ..+Ie .. +.l
14 is4 11 6'2 20, P4C 1~: 40 II'i1 i -C 1. 900

, o 

7 

2 
26 

,4,., 

4 2 27

to 4LL; . 'A " S 20 

,, 46 to ...... <o ,.., 
a 

,,0 ,

-. 1:10 4'.'' . -'

80' +' '" 4O 4 f'...:.. 4-i 0""- )4' '4' 4"l4' t.',I, p.'4/:., 80 ........4......... 4/ 80 ......-........ v, -.

0 
0 

" . '' 6 ' .. + 

PE: 

*1 

'00' 

F .4t

,o '..,,".'' 
70.,4 ' 14 4.4.o..,o 70 . 44-.4 

70 4 .4 '."7'+.+... ." 70 "o ....... .. . ...... 70 ......... .... .. -

.o200 
0 '622: 

.:/,1221 :2 1.:.i ...+*:'+.+.L
,oI.,. .. 4.4:.. oot,,o ......... t.... :60

0,0

4 ... c.'.j'4.v " 40 . . . .. . 0o 
0 

4.t.t-'....'..
0

. . 0 00 . 0 S-- 'O' 4 0 O00 .. i $0 I0 ?1' 0 I'0.4

4+o. TT4 EE4 , 
4,o1 

2 627 ,, w,. ,.

I1 I a -40 4

- ' 4.4. '.4"."I. 
44 " I "4"'4 "<".O~t 4 i l 100 +t "4.4 

22lpllO Iiilll i~ ll1 0 Oi~~~ illll
.,'.44.v'/..",4"r': 

,"...4".......4.-'...,,.,...o 
4 , ..I..+, ... o....0 .'.. + t"""',.

o. 

4.,.,.-o 
'+ " +:':+"" 00 ' .-.+.++++.J,+...+i.+..

,.. 4. %>4..+, o .4 ,,4,4 .. 4+ '- io .,. ..... £0: .+.,. ,..v' ..... /'<..'++,.,", . . .4'4 . '... £'- .... .
20 . . .. 0? .A 11 0 ... .. 630 ! . . .: t 20. .27' '.... 4.

I1.0 so.........3

70 "~~'." 4".......'j"' 70 4"4'........ 
+ ..70 "4t"" . "4"', 7'!'.I4'"'.~.t"060 '.... 424, 'v" ,00 't' ' -. '4.'.+.l, 

.. . ,4 .0 ..... '..4- "k"2"" 50...... 4............... 0+.4+420r -.. , +...4,..n ..>4, 20,, ... , ........... '. ... .... 00 "".. '.+. .2

20 -< *20

.2 2 2, 0 01 20 20 to

1?~, 

.0 

3 10 2 0 
.

t,1 0

0 00 10000406070 00822 
I 00 - 0 1 4 05i7000 

60 20202042806070808020t00 

0 It0004030070 080 00 1000 04O007 00 01 0

R41t4482v 832220200l A{tATiYC 80020218TI[RI{ ~lOl llll
I lUl~l IeR ;[lUlOlYC04227 ? A {tAIIYC 14U0820200

232 24 345 2 5 :2 6 28,,,
DIX ,-< I i+-+ 1"- 22_. 2. T-C PC, I .

. .. .. 11? 6 4,1 IAB20 222,

the obeciv cmin of avialdt fo spcii area witou regard to sSpected biases.

...j...s... 
4 % o.7>+. ,I10 so

e(p st aeoeae oalvlb dtsbcilajt wheis 
aein98 1D, 

. . .

.;10) 

10 ,o 
0... 

.i . .'. .

600 

to0+ 
00I 00 €t 00lO6 O0 00 

O| iO' 0I0I0? 000 O23 0S i 0I O0

is [RI¥ 
IsI01 

%soI[,Uf01

+

RLT¥ lti01 I RI¥ lii0

+q obieclive compildi 
0 -4:4 av i 4ldaa orseiidaesW 

hourg 
rd ossp te ae.

;es oppsit~pag) 
ae bsed n al 

a ailble lata sbjecivey 
ajused°  

her bis wa evden. 

L

'41 -1+ .. . ... ... ......... .... .. 0............. .......40.... 4. .. ...0 .... 0 ........... ...+................ 

30 ... 
3..0 

--



N - -0

0 0

10 10_ 0

20 
1

1 82

11:10

30

26

400r

5020

F330

Ill T00 1700 E 1800 W 1700 1600 1500 '1400 1300 120~

96 /.



j

110

20 0

15 ___

10

9 100

110

20~

321

25

1400 300 200 io0  000 00 80400

20
- ------- -<--~. -- ~-) -_ -------- ------- - - -- --2



PRECIPITATION
II, .qud P enl frequency of surfac i wind cibserotions from each direction and calm that were 7 3 1 21 00 24

Sno accomanie bI. reitan, subdivided into liquid type (including freezing rain and friezing 9 0, . 9
'drizzle) and snnow. 80 . 80 80

70 .. 70 .. ~ 70
.................. -- Percentage of present weather observaosn tepbnrting precipitation, 06

57 I, - -Number of observations, 7.80 ......, 0S

00 D.J...~. 40 ' 40 .... 401

70 ~ fi.4..4. - (34% of elf NE winds were accompanied by precitiapn, oawhich 14% was tiquid and- 30 . .~ 0 s

70. 20% was snow.) 20j20 f 20f
0 .] ./i~ jI~.- An asterisk in the column for a given direction or calm indicaten that the pesicentage tJjjI35L i.] ~ to L

v w-s baned'on 30.30 observations of present weather and wind direction. 8869 1 NEww 0 NE ESC 5S W NWC SE S W W

lL..1- -- 0 replaces bar when no precipitation was obuervud with winds from a given
10~ direction ;r calm. No bar' ~rcph is presented if lets than 30 observations -containing .6 7

20 present weather were repbi~d lor 6 given direction or col6., 30 00 826 10

'o 0____________ 80 '80 80

, NE -' 3f S W W N4W C 70 70 . .. 70~

s0 60 60~

40 40D 40
30 0 30

20.,20 20

RED-ON.E . Percent frequency of observations reporting precipitation 0 0116691815. 0tNCC~5tW

11 12 13 14 is 16
300 too io G. x 100 1 ~ *-~30 ' ' ? 2........0 340 / 0 37

9D90 90. 90 .'. 90 "' 9.........~.'.. 90 7

808 80 0. 80 80 8....00

70 70 70 70 70 70
"6D 60 60 6 '. 60 60.. '.'0

160 ~0 .'.'~ 60.60 .... ~.,.~ Q.'...~ . 60........ . 60

40 04Q - 40 :-' 40 40 4~.0

30' 3'''~ 3 090.................... 30 30

20 20 22 23242
80 108 . 8 . 80

60 60 60 1 0 . . 06

20 20

513: E SE 95 H 81 . 4N 0 6 5 C N NE NH696.4N C N NE E SE SI WW 54C 85S 0E 8t8SE 91W H5,855C N NE E6S S6 SW H5 N5 C5 55

20 30 31 23 33 34
100 100 100 too -1 x 00In00

480 'Y !2 3!3X t 22 -. 970 34 391 562 V.go, - 990 s

60 60.............

71 .... 7D y30- .. 10 .. 7

60j[Jfj 20 20
0 T8669 55C 836695 4~5: 186SSW5W

40 40 4044 0 -4 ..... ... ... 4



APRIL
andcolm that were 20 200 231 00 200 2001
freezing ioin n~d freezing 90 662 .90 ... 32% ,2 24. ? 9D 29 '' ~ ~

80' ' ""' 0 80 " 80 - 8.''

recipiltion, 0 ''6 0' 0 . '' 6
760 '/60 /60 '. 760 ... "s"s" .'"> GSo

40' " 40 40 4 ~ 40 j
chrd 14% was flqukl and 30 '' 30 30 ''.'"33

20"20 20 " ' 20 20

inclicoies thot the percentage024 I c0
4 wind direction 09669196 9166S1501C 00966 s444 9669119 96931

minds from a given
120 observations tontaining 6 789 1 0

Cam200 . 200 2 00 200.. o

80 ~~80 8 0"' 6
90 0 90"" 90

70 ' 70 ...... 70 70 ' ' 7 """",''"I

60 .60 60 60 6

40 40 40Q 40"' 40

0 0

14 is 16 17 18 19
260 7066% 200 22 20Y 124 2 i0 72 20 382. 19% 200 6727

190''~-- ?'. .0"""' 9 '"9 " 90'"''' 90' .....

01 0 go "s' 80 '"' 0 80 80 "' 80'"

Jo.... ... 70'" 70 -0 70 ...... 70 >.

.60"' "'' 760" Go 6S''' /0' /60 .60

30"'" . ..... 350" ... 30' " 3.. . 0 50 .....30 ...

' 0''" 20'' 20' 20. 20 ""' 200 3D 30" 0 .0'.'' . .. 0'".. 3 0 fi ll010 -' 0 0 0. ..... 00

C, N9NE6ES SSW N914C 99NNE6 6SE S *SW H N 0 -N6E 65SC1S S4R N46 04R9N E6 S 2411 6- N 696N6E9Et 4 W NW C NW69694191 C

2,3 24 25 26 27 28
- 00 100 100 2 00 200

986 97 34 .. . 9V. 367 1S 9g9 21, - 32' 3/.

80" .......... 80"4 8--- I00"" 80"'..." 80""
70''' ">10"" 0"""". "" 0 70

60 ...... 60o 60 6060 . ...

400' %" ...... 40 .. 40 0 ""40 DT 40 ' I"

2:; '20 .... ..... 20 ... ...~20 :'

20 jj jjjj20 *j'J J '10 .jj 20 " J. 0'
C 9966S6SSWR6 N C N E SES W IN C14166S4191 01169 N N E E SSW NC N26061194 0E9966S5W66N614149E1E46SWW W,

32 3 34 3 5 36 3 7
2 9?,S 97 2%6 0

70"> ... '. 70"'>" ..'.70.'."

60'" ISO' %0''so6 INSUFFICIENT :INSUFFICIENT INSUFFICIE TNT
460 4 '.0 - 40 7.

40k. "' 0 "'' 0"DATA DATA DATA
201." 20 2'

be objective compilation of available-daia for specifiedareats-without- regard to suspected biases. '
es(opsiepage) are based'on all available aa subjeclively oise"-hr..ba a viet "")___ 97



APRIL
1600 1700 E 1800 W 1700 1600 1600 1400 130012P10

100 fI Ipl,-ig]I' II III 111- -ITTT i jII I II In

00

3 00 Li

3 0-

07

30 35

16 01 0 1 0 I7 016 01 0 , 11 0 72~ 10 0

98-~,1~



VISIBI'LITY
1500 1400 i3 o~ 1200 1100 1000 '900 0
(FFFV FFFF Fl TT IT FFFFJTFT ~~~fTI-

:4;

20

19I -, 30,0

- - 1Ii~I1/ 28

- If 400

323

- 9 0 -

307070

uso A4,0 0 - 300 1200 1100 1000 900 800ooQ



VISIBILITY

too Bo ..... 
0

6"-~T ~ -
t324 -. Number.6f abservti s. -_-. 0 70. ---------

90 6-' 60-7--4-------8

ur -,.-- --... ..-- ..-.-.- .~ ~.CumIlative percent frequiincy-of visibilities less than the visibility intersect. 450 -------% 0 j . " .

10Eje b20 the452 curv 50 -2$4.-. 4..... ..

%30 20~.. ..... ........ ' .~

de~~I 1 .TLi 'L MILSISIILITY INNAIT.51.5 tIt.T l NAUTICAL MILES0 101511
.3 - --.*- The table below the gro~h indicates perier frequencyr of occurrence 61 visibility [0101.11121..L..... 1 1? L 2" 65 5 ....L II

U'. SO ;.t~~zL..-7-#2in~ic ies versbus >0 0indiae that 'o visibilitliOs<2 nautical miles were144 04 44C

a bevdwt insfo ie tio orcalm., No percentage is given if less than 10 -67 -
-VtN<1 .~ <2 e4F obvthat the e wviia l visibility and wind direction, A asterisk indicates 10022

thatIChe percentage wsbated an 10.30 observations of visibility and wind direction. 90 L. A to~.......

L, I I 5 1 1

H I St tS,.S W40 NW C8 _.-%WOf all Swinds were ccopisd by viids -2 nuicl misj 70 . ..........
6 0:Go0..................4:so....~

s 1......... ... ..........I5-

0I 2P I 0

00 ~ ~ ..3 l.. ... 30

1 0~~1 2 51. - .

BLUE LINE. Psrcest frequency of visibilities ?:5 'tauticol miles VI3,t1I11111 1MOIIICAL IE 1113;1 NAUT*I CAL ILES IL

RED LINE- Percent frequency of visibilities <2 nautical miles 'NNECCSt SW4 N4C, 'K WECOC 4N NW C N NE

I 1 12 13 1A1
:0 .-....... _4__ 1 _7-iI_ ...... 1 17i1,15 1 Sogo ........... g.o.2... ...... ..... .. 'SO .0..i .....

40 4 -4........ 7 0 71 -4 1 1 4-------0-- . . . -.- 70--
6, 0 so 6i0,ii 1 -~-s .

zo..i..izo~j-.~............0-i...- -...... 2 ......... . --. 2 . .2
Sf~4........0 ...... ~--~I~ .....-- .~ 4. 0t. i---------s ' 4-

30 0 30 ... 0 0. .. . .. . ........ 0

tOO~~~~ 207 -201- 12- 242 2 o
........... o -- 10..4.~ ...... .... . 10S ~ too. 90

* 1 IS .0... n- - .
.  

...

1..4.f . 4 . .- , 01

20-- 24 170-2i22

40 -~ .0 4O.-.~ ... ............... 4 $0 so !-0.. ........ 0

70 70 70 4570''' 5 '0 '5 ''' 2-5 40 ' 0 70 5' 5 1 42 1'-2 ' '0 -2 1'

a 60 60 JU _4 so___
N I S 34 41 C N NC C C 5 141 N4 4 C 1 541441 NNC C C 5 'l1 1. 4CN....C....14144C N C C C 04 111 CN .

tOOa o 102..- 0S. . 0 O

I Fo

2..................................... ..... 1151
...................................... ......... 20.. 0....

to . .. ... to I.........................t .. ..... .... I0

........r........................................................-4... ... .-... ..........-.-.
'240i 11 00 0 _i,____ - 0i-,i.-4'25 441u '2 ' 10 '26 4 5' 5 40 '5 4 14-42 4 5 .10 '2 -1'I4:45 410 425 %1 -2 ' 4s iIQ .25 6 41'

VSILI Is 1 NAUTICAL NIS VISINILII1TY IN NUICA-I;ILC5 VISINILIOT IN4 NAUTICAL MILES VISIBILITY IN NATIAL 511 IIIITINNUIA Il VONLUI' f<I.LitISILI

1. 18 1.1 145 1IS a 1105O 11) 755171 I I ~4i14 2101*01 1-1 12 01 31:6 1011101.s~tiiii.. 152 01111f 0 6P 3 i1: lid±.
N MECES S S W MWC Itlt 11501414M14C N RE ESE 5 GW 4N14C N lit ESE 3SR sl MW C I -C$C5S1WNIINC NNCME.BESS141 4C MS

2rps rerset th0 obet3 1',iato o34albedtafrsecfedaeswhureadt up
Th0 is0 let ana 00e (opst6ae4rebsdoyI tolb~dt soetvl dut&weeba



APii

34

0 M.

thsn the vWbi-t .4trsct .... V.-1- 1 ........
60 0 ...... ..0 S.....- So -.._!O 70 i..

4/ 70 .... ...................
... .. .. .. .. ... .. .. .. .. .. .............. .

30 j _I... 30............. 40....l..,........40.6 .... 4 40 .. . .. 420 .40.44-i...4...0........ 10 .... 1.... ~20~.......... 2.. . . 0 . I..20~~~~~~. . -~. .0 ... . 0... ... .2 . .. . ... . .'t :.............................10................. .....
2~~~~~~~~ '0 '0-1.N' 2 ' tO '5 ' 6 I' 0 '0 '25 '464 '2 ' 10 -25 '6 %- '.I 2 -5 '10 "26'VttIt..1ITY IH NUTICAL NILES VISIBILITY IN NAUTICI IE itt~' NtNJICAL MIL.ES VISIBILITY III NAUTICAL MILES VISIBILITY IN NAuTICAL ttILE 0occurrence of visibility 11 1.!.........J. 1J.u2ij..L.J... Is JL jI I.. !.t

LiN0050IS'lS 3 W NWC N4 RE E SSSW WNWIC MNMEES3C SW W MW C N ME ESE 8SW_ NWIC M RE ESE 5SW ttMWuC

2 nautical miles w.e
toote is given if less than 10,
on, An asterisks indicates 6 7 81
isibility and wind diect, 12o 0 .0 90 O 4 0 ~

on .. 2.2. ...... .... 804........ 10 44.lmn90. so.l . ..... so.i... . . 1.~ .0 .......... ~
........ . . . . . . . . . . . . . ...... .. . . . .

20 107 ... . . .. . ..... ... .... ;...1
... ...... . . . . 4t6'.I'2 ' 1 2 5 4 3 '2 ' 40 '0 4 40 42 0 '0 '5 '. 2' 0 'O '5 '0 ' 2....'20. .

6[ ........112 21 30 30 -4.. . .J 9 ~ L~ .. .J.... ..... .. qj

...... ... .. . ..... . .

.... ..... . .. ..........................1. .
.5 : 1- 42 1 . 5 . . . . . . . . . . . .

5...j 0. ............... 0. o..4. 4 % -.t 3.I 4 41 2 0.1....... 40 .I.I. . .

.0 1-42 1 5 161 10 17i. . tO........9oo . . .

............ ... :C 43 0 5I. . . . so~ - :...go ~
;--, 0 o i ' .......b... so ll . ... a

70 70 70..i.................7 0 . . . . .......6 0. 47 . . . 7 0 . .. 4 7 0 I ... . . . . ..-;_ A__60 4.0........,...I...... ..... ...... 4 .4..o..4
.50 .i..-........... . 0-4..-.- * ....................... -...t ...... 405 T,,40 -;- 1--...30 -~1~~I30 -tl.4. . . . .,.~..; 1 . - ?..j.. '.-11..4.....3 ....... 30 40 . I. . . . .

.4 1*. 30 .1..... .a.3
0 2-......... 0.... . . 20 .-LAI . t. 0.i.iI ,...,........4 ....... o ~.

Wp ~ i ia ii. 10-1 1 .ot ..3........~
3 i~ j JL ~ ~ J~ i .. . ± .. jL ~ i j

..... .................. ..... I.23 . D,. 0 200 3 6 37

I 40 .01 12141-1110.010140 .1 LiII. 1 00101 1 10111-oooo

-- -- 1.- ... 11 0 .. ........0 4 s . . . . . . . . . . ..... .... ......... . . .4 I..... . ..................................... so 
so.j..i~ 4................................

30......4....4.......................3 - ........ ....-. 'g 0 ......

~~4 ..... ....; 40.. .~~ 2 2 2101I I ~ i

II......................................................................



APRIL
160F 1700 E 1800 1700 1600 -1500 1400 1300 1200

100 ZliiL I{Ff1 TTn i

002

20040

2o2

606

550 _ _ _ E

100 i 31



1 1 1 14b10

40 N

.50 ....... 131 001 0 00 0
310

0

74
_____30

50 10 0

40

15005 41301011010908070



CLOUD COVER
Total Cloud Amount Cumulative percent frequency-of-indicated cloud amount equal to or-leii than the amount CLud- 3  678 O2AMOUNT IN LCH2

SLo0WClo~d-Am,&ufi- t es .1 Tht ced Ay' t he' c urve" 10 tOO4 _6 100 12345678
go573 620 .

1L0 AM3 N IN 5- 147-F - Number of observations containing total cloud amount, 0-- 80
* 70 4 - 70g0o .& - Obscurations, 60-- ,~6

80 60 ....
(7. of all total cloud amounts were _<718.) 40soS

70 40-- 40
60 (46%.. .. of 61l low cloud amounts were _5218.) 0'

20 30~- -
v.so~--~1'-J4--L- --- (28% of all SE winds were accompanied by low cloud amounts _.5f8 and 14% by low to ... 1~o ~ T b--- cloud amounts 7/8.)0

-An atterish indlicatles that the percentage is bated on 10 30 observations of wid-1NCCSWN
20 -- -- direction, total and Ilow cloud amount. 0 replaces bar graph when no low cloud 6 7

to f ~ ~amounts 2:5/8 were obterved with a wind direction or calm, -0or boris omitted when CLOUD AM10UNT IN4 EIGHTHS CLOUD AMOUNT IN E.IGHTHSlob number of obtervations of lotol and low cloud amount Itom a wind direction or calm 4 to 100 2 3 4 5 6G 7 8 100 1 2_ 3 4 5 6 7 800 less than 10. 1547: 3o 77N NE t SE 3 SW W NW C 90- 0
80 o 80

$/8 Low cloud amount, Percent frequency of observations from each direction and calm that were accompanied by 70 70S11618 low cloud amounts :5/8'andl 27/8, 60 6:1E8' Low clouds ore clouds with bates <801 feet, / 7. S

40 40

30 3
BLUE LINE -Percent frequency of total cloud amount :52/8 206II 0

RED LINE Percent frequency of low cloud amount 2:5/8 IL ..

C1U1t~tsOI 12 13 14 is 16CLUDAMUN0I EG5H CLOUD AMOU0NT4 IN EIGHTHS5 CLOUt) AtMOUNT IN4 EIGTH~S CLOD AttONT IN EIGHOTS CLOUO'Hs. NT IN EIGHTHS5- CLOUD AMOUNT IN 0055151S
100 1 2 3 4 S 6 7 8 1000 I 2 3 4 5 -6 7 8 1000 _ 2 3 4 5 6 1 8 10 1 2 3 4 5 6 7 b Io00 1 2 3 4 5 6 7 8 Too

0  
1 2 3 4 5 6 7 -

50301.: 905~~ ~ ~7 006019 ~ 03
go -- ?R! 80 3i 08 .---- '---'- 0 -

70 70' 70 ,7 0--- 0.:-60 -- / 0 /6 0 /6-6-.
0167

4 . 40 40-.'- 40 -- I 40 .~'- - 40 -.

303 0 30[ 3IL i0 -- -
SE SILS SSSHtH NR C0S Nwc NC ND NEW E S R5S-C N NN NCL SE S SW N4 0 N NE SEL S 'SW RNC

20 21 2,2 23: 24 25CLOUD AMOUNT1 IN E0IG0THS CLOUD AMO0UNT IN EIGHS~s CLOttD AMOUNT4 IN EIGHStO CLOUD AMO0UNT IN EIGHTS CLOUD flMOtINT IN EIGTH0S CLOUD AttOUNT IN EIGTHtS
100 I 2 3 4 S 6 7 8 100 1 2 3 4 S 6 7 8 1000 V 2' 3 4 5 6 7 8 100 1 2 3 4 S 6 7 8, 10o0 1 2 3 '4 S 6 7 8 tooD I_ 12 3 4 5 6 7 8

90t36 o171 / 0403 - 01614 ~o6111 00
80 80 e- 80 - 801D 80 80
70 70 70: 70 70 /7
60 'I60 60:~ 60 GO 60, 60

50 1 40 40. 40 io4013
. j f 0 /~ 30 30 / 30 i3

i20' 20 20 20/ 20 20
10 A 0t.. '.0 10 I10

29DAONT NEGT CLOUD AMtOUNT0 IN EIGHTHsS CLOUDO-AtOUNT IN EIGHTHS5 CLOUD AMOUNT14 114 LGSHTsS CLOUD IOUNI IN EIGTS CLOUD AMOiUNT. IN EITS~t10 1 V 3 4- 6 6 7 8 1 2 3 4 5 6 7 8 100 1 2 3 4 5 6 '7 a 100 2 3 4 S 6 7 8 01 2 3 4 5 6 '1 8 100 2 3 4 5 678
50.----90- -- 90o. 90-'---to9 '~ 1 s

80-.800 80. D 80 Do8
70 70-- 70 70J 70
6060-- 60o Go-- 60 60 60

40s.,40. 40 40-- 40 40
30:- 30- . 30 - 30 -s30 30
20- 20 - 20 z 20 20

2MRaps represent khe-objevel-comnpilation of available data- forspecified area wthout regard
The !1sopL analystis (o pposite p agel- are based on~all available dat'd subjectively- adjusted whc



APRIL
1 2 3. 4. 5

CLOUD AMO0UNT IN C108?I3 CLOUD A0088T IN E104THS CLOUD AMOUNJT NU,L1GrtiMS CLOUD 000601 I I GHITHS CLOUD 0110001 IN EIGHHISSqual to oressthan the amount 200.2 3 4 b 6 -7 8 10 1 2 3 4 5 6 7 8 10001 2 3 4 S967 8 10 1 2 3 4",S 6 7 8 10 1 2 3 4 S 6 7 8

570 4 0 2 ' .2~7379
9 go 0 1S / . S

8j*. .80 80 io 8
70f. 7 -: .. 70 70.......70

40 ...'.. 40- /' '. ' 40 40 W-40-I

30 300 3D0~ 3D0

20 20 ... 20* ~ 20 ~ . 20,
2ns Sl n 4 ylw1 0 ID0 10 20

0 ,NN 0-'-- D CCSSWWN N NEE SE'SSH HNC- 0 N ESSSIHNWC 0 N NE E S SHH NWC

30 observations of wind678
apis when'no low cloud 67891
aim 0 or bar is omitted when CLOUD AM0UNT IN EIGHsTHS CLOUD 800680 IN EIGHTHS CLOUD AtMOUNT IN-LIGHTiHt CLOUD AMDOUNT IN EIGHTHiS CLOUD AtMOUNT INS EIGHTHS
rrim a winddirectionost alm is 20001223 4 5 678 1012 23496 G78 . 0

0
1

2 3 4 
50

7 8  
1001 23 4956 78 1001223 45-6 7 8

IS4 3778327920
90~ So 9D go :79 go . . S

022280 so ~ 0 80 80

aim ithat were occomponitid by 70 70 .* 70 /70 70.

60 /60 66 60 6
% s0o/50 .. 7so /.so - 1 lt /
40 , j. 40 - 40 40 1 K 40
30, I I[ D - 3D 30. -- 30

20 20 -20 . 20~ 20

10 00 10

HE ESC5SIH N NHC N *N ESE 8SW NNH N N5E E SWi4NINSSC I NE E SECSSW W NW N E5 S9C SWW NW C

13 14 1Is1 17 18 19
GH11H1 CLOUD AMOUNT IN EIGHTHS CLOUD AMUT024 IN IlGHTHS CLOUDl AMOUNT ItN EIGHTHsS CLOUD AMO0UNT IN I. r5?SiS CLOUD AOIUNT IN EI0GHTHS1 CLOUD AM10UNT IN EITSS

o8 0223 45 6 7 02123 45 6 78 1 2 3 4SG7 8 0223 456 78 01223 4 5 678 02'2 3 456 78
200- 100 - IO t00 10 'i-- 00 200

9392 .90249 SD
3  

,89607 90J"2

8:0 8080 80 0 ,80 - 80

70 70 /70D 7'0~ 70 -- 70
60' :A "6 6 60 60
so Y.S ,,s0 so so5 /01

4440 0 .;. 40. 40 -p- 40 ~
30 ~ 0 30 30 30 / - 30

20 20~, 20 2 200/120 202~2

00 1010 00
NW C N NE ESL S SHNC - N£CO9SESW NC N HE E AS SW W NN I .N E E CSITW NN C N HEE SS3SWWRC NN ESSTRN

'2 23 24 25 26 2c_7 '2 8
HTHS CLOUD AMO0NT8! IGHTH0S11 CLOUD AM00UNT 2N EI0GHTHS CLOUD AMOU4T IN1 EIGH!THS LLOUO AMOUNT 25 ING SSGT11S CLOUD AM0UNT IN L1811151 CL9UD0OVNI IN5 EIGHTHS17 100 - 200 8to1234 o 10 22 00 12 00 200 45G

1614 62Is75. 6 3
s0 t 0 t0 90 So .... 50 .....

80 6 01 80 ... 8 801. : 8

70 70 70 .. .. 7 -.~-- 7

Go6 0 * ~ ~~- 60 60 60- -60

so ~ so 7 ~so ,7 So 7, 22/0..o-~10j 40 40 40 4

30 0 30 30 0 0. 3202 0~20 20 20
20 10 '1~ 0 d 1 ' j1 0 to 101.

4WCJ 0 EESL 3SW N ifC N NE ESE 5 SWiN5PINC 0 N NE, E 3SI NNWC WNE E SE: -S WNWC 0 IN H E '$E SW R NH C 0 S1£CS~~~

31 32 33 34 35 36 37
81T5s CLOUD AMO0UNT IWS-01H5155 51000 80054' IN5 CIGiTISO CLOUD 0868! IN EIGHTHS55 CLOUD AM008T IN EIGHTHS1 CLOUDAMUN IN055 EI CGTHS CLOUDRON I864 EIGC2HTH4S
8 o -2002234667 8 001223 45 6 78 101223 456 78 10 1Z 3 466 78 1012 3 456 78 05 123 4567 8

go265 soo -:9 462
9D s/ 909 0 .8 :

80 22 0 so08 -8 80

70 2 . 70 70' -. 70 .. - 70 -70

so-~. 60 . 60 60 -;: 60..............60

~6- so so I~ so s 2 ~ 5
40 40 40 40 .. 40 . 40

3-.30 30 3030 30 30

0 20 20

10 0 - 20 20 0 ,2. 0
0 0 'EI 0

siC 0 NL ESE 3SW W NWC HUNL E SS W NW C N NEE SS5W N C N HE ESESSH 555N55C N NC ESC SSIT I NRC Hl'NE E-SE S I I~T C

t- the objective Compilation of availa ble data for-specified areas without regard to suspected, biaises.

lyses (opposite page) are ba-sed'on oll available data subjectively- adjusted where- bias was evident, '101



ARRIL

1600 1700 E~ 1800 W 1700 1600 101001300 10
I ~ ~ ~ ~ ~ T -I I I I I I II I I I I I I I I I I I 1 I I I I III II I I I I

N'KY'3 80-

S / 90

100~ -Iz

ElK 12

206'

309,- 9 [

[~7-

400- ... 3.2

___ L

1600 ,11700 E 1800 W 1780010150.00 3 20

0 .- 2



IA

CEILING AND VISIBILITY
16,00 1400 1300 1200 1100 1000 900 800 700j

I~~~ It ITFT- l

-F1 N
1j.

900

- - 200

20

-- - - - - - -1

_ _ 70 500I

37-20 37

35

I I11LIIIIII IILLLLL ULLLLL.LL~~r~

1500 1400 1300 1200 1100 1000 ~9 800 2 2



I 4 F4

-1-!

CEILING AND VISIBILITY
VISIBILITY VIS,31LItY 2

Low cloud ceiling .Visibility. Z's VI S I lV

-Percent frequency of simultaneous occurrence of specified low cloud ceilngs (hundreds of feel) hc- l r o 0 o o 1 o 4 -6

and visibilities (nautical miles). $40 0 01"D 0 1 1I $0000 010 0 0 1
-- 113T 3s.50 1 0 1 0 0 0 1 3s~so 0p,00 0 1 0 0 1 1

Low cloud ceiling heights are estimated from the height of low clouds Wh) when low cloud amount 5 o o - 4 '0s -o 6
(Nh) is 2:5/8. -- - - a-01 3 01 01~z 0O+ 0I 0 - 0i Ji

0000°-- 2Obscurations are included under ceiling "0 <i5". 6<it 0 0l0 I 4 8 9eio 0 0 . 5-
-3 5 0. . .

0 -"2 "N C" (no ceilin) includes bases of clouds >_8000tfeetas well as occurr'ence$ of nh <5/8. ,< fO I I S e 0 * o 0 0+
T- 1- 0a0 0 0 S 1.5-S 0.00

. (2 of og observats reported celou d>000 but <2000 a s currem th vith ly >. but <o .s o 00 10 0 o 0 o
20 noutiol miles.) 191 234

€<3s ;'- indicates <5% buI>0B 6 VISIILITY

"'- Number of observations. 
Nit o 1 / I I I o 0 " 4 ej

si1 +O 0 0 0 . I $0.00 0 0 0 a -0 -0
-I- 5 0 1 0 - --

n- 213F -0 0 10-0 1-3 20ti35 0-0 002 1I
'190 o 0o0o 8 lt0 00 0 0 04

, ,0I S 3 st 0 00 1 3 3
RO'4 0 0 316I5i 01 0 0 0 0 2

BLUE LtNE - Percent frequency of low cloud ceiling 21000 feet (or no low cloud ceiling) and visibility -5,nulicol miles -, tu 0 0 0 0 0 0 - ;es 01 0 0 0 0

RED LINE .Percent frequency of low cloud ceiling <600 feelt and/or visibility <2 nautical miles Oil.? U 0 0 0 0 .0 1.t. 0 0 0 0 0

e92 142

VISIBILITY VISIBILITY 12 vISIBILITY, 13 vISIBILITY 14 VISIBILITY 15 VISIBILITY 16

' c,- 01 01 000 79 Nc 0 0 | 0 5171 5"C 0 0. 1 1 1076 MC. 100. ° 77 ciJiOi 747 0O 00 0 0 22
6040s oot-0o olo st., o00 : 0 0 o ,6,o o o 0 6oo o. ,000 00 * 0 -00.o 0 o ,00o 0o 0 o0013

.!60 0 0 0 1 0 0 as0s 0 0 0 '0 01 I ss60 .0 0 0 . * I H6,so5 0 0 0 0 0 3 o5so 0.0 0 0 0 4 3s o 0 0 0 0 I 4J
Z ,0'"6 0 0 0 0 1 1 1 Z;o,, 0 0 0 0 n 4 z:s,6 0 0 01 -I 3 to,-35, 0 0 0 0 3 1 -3oti 0 0 0 0 I 9 Z o 20-s, 0 0 '0 0 4 17

oti0 00 0 o02 4 0,20 0o 0 0 0 lo°  1 gOi , 01.2 2 3 IoCi0 000. - '2.8 ott0 00 0 0 710 oti,0 0 0 0 226
6110 0 0 ' 0 1 4 ..

,,io0 0,, i osT ; o 0 o 2 o • o, 00o00 .4 i;<, 0 000 8 ito 00001 9
Q_ 4 - - W - - U - - _

"Ic 01 0 1 0 2 si 0 0 4 I' 2 s'e 3 .0'1 0 0 10 0 1 1 3,6 01 0I 0. _2 0I 1 - 0 0 0 0I I 5e 0 0 0 Q 0 20

1.,,6 0 0 0 0 0 0 , 0 0 0 0 o 0 ,5 , 0 0 0 0 ,, 0 0 00 0 0 t.55 0 0 0 0 0 0 .5 0 0 0 0 0 o Io -1

.4 .,. 0 0 o0;--S 0is., 0 0 0 0 0t.6 • 0 0 00 o 0 L.s 0 0 ,, 0 0 0o 0 all-$ 00
-+ BS - - -143 "704- 759 114 119

VISIBILITY 20- VISIBILITY '2 1 VISIBILITY 22 NISIBILITY, 23 V2SIBILITX 24 VtSIBII TY 25
111bitIi 05 t C 0

5
/4 /1.5.25 lt 110 it0A i /1,11. It'ts Pttj-n144i ilie i 0AC i'11 /iiu.2 ?-'l5 lo 0iC~ /4 1/8.i 4 1i Zi s ioI

kc 00Co 272 c 0,0258 2C 00001128 c --a 1, -0,2S .c o 2 2S we 0. 0. 03 335Salt, 0 0 0 .! 0 ,o-0 ,o 01-0 o *1 0 i l, 0 '01 01 01 01 !1. - -<,o o . o1 e 0 1' $0,,0 0 o0 -A

o6 0 0., 0 0 A I6,ts, 0 0 0o 0 45.6 001 0 , it 0o010 0 1s, o 0 0 0 I •35-61 0 0 -0 2 3
Io 

OO o. 

0 a

. .. $,o :" 0, 0 0 0 0 0.0 1 v3,t,|0,C 0 2 .5 0 0 i5 30-,. 13 3~t'5 0 00 OjI4- ~ s 0 0 0 ti00 0 01 1~ t3 1 0 6A.i5 0 . ~~n5 0 0 0 0 I 93liO-0 0 11 1oit 0011 ol i 0 00 1 1 S 0t 000.V7 34 lio~ 00.0 4101 7=tNO . 21

7g:j o 7o 0 I I~ 7017 0 1 0 0 0 0.1 ,,.7 °, o~ o p ,c3 to o 0 +0 ,

a~tC 0.4 4 aetn0 02 9 a0 t 0 000 2 0i0 0012 10 litt. 0 0 0 041et ..0- 011 -

.,,.,o 2.1 2si 000000 sNSUFICEN 000FFIIEN 2 5" 5. 000 o oI 2, ,,.,i 0.o o .0., .7.,_.,,.,, o 0
~7$ .0 000 0C 0 i 0 0 0 t i 0 OM t sis 0 0 0o

.... ,s-o+o I 11 oao i iia + o iooa00

.. .. DATA .~ I-
-os.0,0 010 ,' 0- nts , 0 0. ,o0 0 > 0 ul8 o i o0 o 0 ots,, o 01 0~ 0 01 ,", I 0 *o

735 124 191- 9 021 326 411

Y2SIBILIT% 29 30 31 VISIBILITY 32 VISIBILITY .. 34

c . 01 0 0 .- 43 " c 0 0ll 01 0 016 c 6 01 01 01731 c 0 01 01 0 0 2

se 0 0 ;o .0 N 0 60.0 0 0 0-00 0 "1'" 0g 0 0 0 i o0 si 0 0, 0. 00 0

3--50 09 0 0 " 159C 0 0 0 -

.......00....... . .. i . +sis.00 0 0 4.......00 + + ..... ..... 5+00 0 0 0 ....... ... ..... ++ ....... I.I........... 1Bl.... ..... I....l ......... +II- ........ a,... ...----------------.. . . * - •- a .-----------

20i55 0 A 0 1 1I g Z; Z5i36 0 0 0 .0 0 4 V St0-s6 0 0 0 0 3 -4 Z; 1"34V 0 0 0 3 37

C.g0 .1e 001101 2 4i0 0 12 10i00e 10 19 021 ~0 0'00 0
4.4 6Oj .0 a 0 0 0,0 0 4 a .1i 0 0 0 0 a 6"7310 0 0 S12 0

1 a1 371 4 ----------- O .------------ - -

ni.0 oo0 0-0 0ni6.s 00-00 u 'tsS 1 I 00lu02 oil0sj 0.Ij L0-0

Grpsrepresent the oibective compilation of cls!ailoble data-for specified areas v4.thout_ regard 'to
The !sop!Leh-onalyses (opposite page) are 6ai~nall available daa .ecivl adjusted- where



I 
_ _ _ _ _

APRIL
VISIILITY VISIBILITY 2 VISIBILITY- 3 VISIBILITY 4 VISIBILITY

," . 0 / ol 2 91481 r' 0 0 A" 0o oIs P 0 0 0 '2 ,9 X^ / _± L 2 20 -00 0 '2 le0

12 s. O u d r d o f2 1l,.

go9o o _o 0 Of ol IdI- I ' o 0 '00 , .a 0 0 1 4 6 ' o 0 - I 0o0 . ,. 0 0 026o 0 Soo 0 O O 02
-s+o I +o z s-oo o o " ' 'sso oIo •

,3,.oo 1, 0 , 0-,01 1 E-00 00 000 .,0 0 0 0 00 I 35S0O -0 0 0 0 0 ,2 .0 0 0 0 0 ,2,.
hen low cloud amont 203 0 0 4 M 03 0 0 - *'-6 2.,013S 0 . . t0'3$ 00 0 01 1 0.'3s 0. 0 1 4

S20-20,0 0 0 1 1 6 o-2 
0 

O 0 0 4 15 
0
1020 0 0 0 1 210 1O0-O 0-0 1 2 3 ,20 0 0 00 - .O. o +< 0 o o o , , e o , , o j .. • '0 I 1 6 z3

-520 0 0 ,0 4 8 500 0 0 16 0 2 6 13 <110 0 0 I I 5 -9 .2 6-10 0 0 0 0 2 3

ice of h. o, 0 3o, 11 , 05 0 , 0 0 o, o ,0 -00 141 0 000 3o 3 1 31 00 00
, o.S0 o oo0 ., o o 0 0 0 '*' 0 0.o 1° o 1.6,3 o° ° °o 0. 0,0 Of, 0 0 . 0 2.5' . oo o o o 'o

I o _0 o<, . .. 1 0 o ]l
AY it 01. 0 1 0 0 0 22-.0 0 * 0 000 02.0 0 010 00 0f 0 225 o o o__ .00

-191 234 220 184 574

6VISIBILITY 7 VISIILITY 8 VISIBILITY 9 VISIBILITY 10

ot A1 1226Plobo!A/212-S 220 lq ll fit- 12 12-/2 21 2 0 '11ao .20 /1-1 -2 I2 Z2s P.1 220 2 /t. /2121 2 2 220l

PC Of 0 I 864 w 0 .101 01 4 1 482 PC i 0 2 79 PC 0 Of0 0 Of1 61C -*2 4163

"SO o0 o0 o0-.0 I WOO80 0.00 00f 010 00 + 0s0 0 Of0, 0 o o!;00 I•, o+ -o l 1 - - - 2-. .0 I-o i- -lo i -.. . < o o o o o • + , + ... . .- - - --. . .- -
.. , o'00,0 12 $- 0- 00. 0ol0ol 0 300 00 . 0 I 3-10 0'00 0 0 . 3 , 0$.o 0 00. 2

.3-0 O0 o0 0 13 0,3'C 0,'._o 0 1 1 0,30 '
0  

0 0 * 4 23 5 0 0 0 0 100 6 00 15

.us0 O f O f 0 . 0 01 O 0 0. IO 0 00 0 0 0 0-0 .6 . I, 0 0 0 0 113 0 20 0 0 .+1 1 2

12~~ 0 - - r
22 t _ W -' - - -

., 0 0 0 .o I . 5'20 0 . ,. 0 - 3 . 8 0 0 0 0 0 1 5 o o3,, 0 0 . 5 1
5 ia.c al. - -- 4. ... mile 0 0 434'3 0 0-0 0 0 0 1-636. 1 o00 I 1 '36 0 01 ' 0 0 .6 0 .0 -I

0-. 02.5 0 0! 0 01 01 0 0.5 0 0 0 0 0..5 0 0 0 0o 0.S 51
02. . 0 00892 142 5 60 - - - 946- '1241

VISIBILITY- 14 VISIBILITY 1 VISIBILiTY 16 VISIBILITY 17 VISIBILITY 1 8 VISIBILITY.1/ r/1-11 0256 22l 20talo 1 22/2 1 2 ri0 .1/, /1,2 2 2 ' 0blol 2/2/.1 1/ 2 122 5 220 -1/0 /22222. 12 1 220 "A /Ml IstJ 1 *10 0

A2C -0 -0 0 ; 1 1 77 PC 0 11 11 7147 NC 0 '01 01 0 2 129 SC 0f 0f 0 0 3 6a NC, 0 0f 1 01 2155 NC 0 01 01 *1 2155

$0 -.0- 0 0 0f 0f 102s -0 0 0 0 f 2 1060 0 0 0 0 0 3 s0-s0 0 0 0f 0 0 .60,10 0 0 0 0 0 f o0•80 0 0. 0 O0 0 4 -1
+ -., . -l~ ~ ~ l t i o - -o . ,0 . o - o. o o -o- ,o o- o - - - >0 ,o 1- o - , ,o- o- 2- o o o • ,o , o -9 o -o • ,

-. 35.0 0 0 0 0 10 3 32.00 0 0 01. 0 :0 4 3 1260 0 0 0 0 I 4 -1SO -0 0 0 0 ,0 1 -6.0 0 0f 0f 0f 0f 1 36.10 0 01 01 01 1 2

03 0 0 0f 035 0 0 00 I1S 1.0035 0 0 004 17 003 0 L 0 06 M 0-36 0 00f01117 12036'90 fOf+ I'

,,, o o o ,,, o o 0 ,, 0 ,.o o o o ,0 o ~ .20 - 24,..,, o- o o- --,- --,-...o. .o o ,,- '0" '- ° - ,- 2,o,. - - - - --o , . -,., o  - . , ,

"o2 7 1320 2200 0 0 1 ' 0 .0,0 00226 01000 002210 10200 0 01 315 c2' 10.50 0 0 0 1414.to-2. 0. '0 2 
-

1
. < 6220 42. 01 1 , 622 0 0 0 0 3I 8 1 620 0 0 +0 1 I S 5 i620 0 0 , 0'4 1I

2.2 14.j 9~' 2. -1 9. 6-1 0 0. . - 4 - 6

3+l'0l0$ 0 0 0 0 0 2 x 34 0002 12 3 i"0, 0 01 I 'l 000 I I I

"o 1 i' o0 ~ _I o0 0.. 0 'o z '0 01 11 143o00 0 0-1o .- 6 0 0 0+.
?I'11 - -i a -- -2.'140$ 0 % 0 0 2..- 0 0 .3 - F 0 .2 0 0 I .. '3 0 ,2.6 0 '0 0 0 * * 21.60 -

02. 0 0 '-00 .0 0-.5 0 0 -00 0[ 02.1 00 0 0-0 0 0'5 0- , . . 2 . 0 2 0 2.- 0 0

7 59 - 114 - 119 -- 254 - -312 -71- -

VISIYl.IW0' 23 VISBILITY 24 VI-SLIT 25 VISIBILITY 26' VI-I8ILITY 27 v1s28LitY 28

22/2 of~ 0 1 220 / /2 220 2 + 20 22/2 2 2' 0 1 2 20 / /2222026 0 05 62 140 N 2/ /222005PC2 2/ 2220012 2
,C 0 0 0 0 s oso 0 0 * .0 2 55 0C 0 0 0 0 5 0.C 0 0 0 0 2 4 SC 0 0 0 1,C o 47 SC 0 0 '0 0 2 42

5°0, o0 0 0 0. . 00000o 0 0 A60 0 0 2 1 32 , o 0 0 0 + , I0. 0, o 8o 70o o 00000 4 0 4 0
M2 ,3s o o 0 -ITT <n z o. 00 -31 20- " 0-[ 1 -T 

" t
23 0 < 7 2.- 0 -0 1 011..1.,o 0 4 0

0-3520 0 0 2i- 5 ,2.0 0 ' 0 04. 4 -20 . 0 0 o + • is on. 0 00 0 , *2 6o.. o o6 0'1 0 0.0 9 to-to o 0 04 0 0 0

- o 0 0 0 1 2 1 .,.,o . . . 2 . o o-0 '0, 0 0 2 4 4Jo -1 0 0 0-4i 8

,-02 - 0 0 o6 0 000 0 * 3 00 00 0-o . I 
-,., o 0 00o 7 +03, 0 0oi6o0 0 0 0 4 o

0 
, + 

OF I X 3 0 - . 0 
A + ."

,,,,,ol O +o00~oi7 O .12 0. 0 o04. 4 0,.,0 o 0lo-ol 0, o 002lo O of .00 00 0 0 0 0 0 0 00 0 0'
_' ' - - - - - - - -.. o 7o 1-- -'0 - - - - - - -

0 0 7- 01 0 0

01160.6 0 0 0 , 1 1., o 0 0 0 .1 4 .l6 1 1 I 0 I .6 0 ' 1,0 0 0o2o4o4 . '620 0 0 f O 0 0 ",.5 0 0 0 4 8

;1 - . -U- 
411 22- -- -

4111 
24 . -- -

VISIBILIT i 3 2 I s V illitY  33 VISIBILITY  34 35 36 - VISlBiL lTY 3,71 "

. 0 0 .,0 I i 0 *1 2 X 3 0 0 . * 1 . 0 0 0 2 2 60P3
C 

*'0 li . 2 __326l0 .0 0 .0 2- 3 0 -0 -0 C 0 0 2
2.223 O 0 0 0 14 0 '0 0 '0 0~ j 0. -1 0 2. soso 'F0

.8oio 0 0 0 0 2-o o3 '0 0 0 0 0 2 
so13l0 0-'-.,5! 0 0 0 0

0n 5 0 o o 0 o0 o2 002.5,i 01 0 0 0,o o , I 0, 21 0l 1 00 
, 

0 0 0 0 0- 0 0 0 0 022 .20 0 0 4o 0 0o -

,.2 0 1 0, 0 22 2 10,20 /- o 0i ,2 o L9 2 22,2o o o o2 so e D A TA D A TA 0,2, /0.o 0 -o01 0 2 K

10 0 0101 00 04 e02. 0 0 -0 0 150.600 0 0 0 0 02 -0 -00 "0

o + oI+ o s s o +.. 2oo ,,+, o .... ------ -------- -----_-0.< -,o+ o

3. , 0 0 0o0 I 0 5 3-4 00 0 0 0 
315 0 0 0 0 0 io 0

0 0232 0 0 0 0 0 4 11- 0 01 00 0 4 00 8 0 0 0 0 - 3 3 '0~~ 0 0 0 0 0

I2 I 2I I ... o1 1o,-...-- - -I+I-- --.
+

.2 4 0 0 '0 0 0 0 . '0 :0 0.0 0' 0 oil.$ 0 0 0 0 2 9.9-S '0 0 0 0 0'00

26. 9 I9 5 ,,

objective compilation of available data:for specified areas without regard to suspected biases.
(oppositepage) are based on aif available dtasubjeclively adjusted where bias was evident. 103

It -



A-PRIL WI1N D
1600 1700 E 180- W 17109 1600 1500 1400 1300 1200

00 2

S-

N 2______________

500 50.

00 10
loo'ti -20. -



-WIND--VISIBILITY'-C LOU DIN ESS
1500 1400 1300 1200 1100 1000 000 800 70

30 0-

400

190'

550

-- 40 40



LW LU CElLN VS 1LT-WIN. 0-.

'1

mies cm olu elig LQ i udrd ffe; - MY 13 . 1 11' z1; it 2

Percent. I 3 frequ tncy f oree io spiied wif speed knots, v sblo (Voby) ~in n00 uetalo M IY S2P0 0 1 661 0 M 612 0 0C 2 NDOS

WI+ visibes) Lw ludcilit<2nautiatl miees moe Itoi' shieih of 12v 1~id 12~fino c7u mut'.46. 1 I 0 tl04 OR. 02 0 1
+;i Nh) isl OR/8 aeo' 0431 e 0 I 20

V.4,0~~no ' 01 0 -t10IO S 11 1 0 55850 0 0R 2 0

Aus- "N C" (no ceiling) includes bases of clouds :0000 fuel as well ao aoccurrerces of Nb <5/8, 5146u 4137 49 4 '0 V35sas 1 30 S6 10 1
osus1 5 7 34CuO 212) 4~s0 I13"~ 12 3 1 "'- indicates It5% but >0. 'O'4 3$ 225 3A 3$ 0154 20 3S5 j
ucuoe ~ - 123 4 , -Number of observations, 2- 3

67
HIND 9PEEO-ItKtl61S) WIND SPEED INttS485

01 1 2 If - 5- a. if. it.
I.cc MYs 3 1;12 500 334134 C-15MY 3 50021 334114

'.C.OR. 'I 0-;0 0[.0 'Ifs 4sOR .s -o 0 0 0 0
'0 4 OR 1 . If i 01 0 4nOR 's, 0 1 1 0 0

Conditions for Carrier Operations vST it 'gOl 0 0l 0 vsons's 0 0 0 0 -0
-10n&OR s 2 S 1 0 0 -4io i.5ft5 0 4 4 0 0

BLUE LINE - Percent frequency of optimum conditions. LCC 2:5000 ft., (or, no LC ,Vsby :5 nm..ynd WindlI.-21 kts. -2ILC, s s' 7-o s s' 0 7 4 I a
RED LINE - Percent frequeucy of poor conditions, Any one of the Following constitutes poor conditions1 LCC-<306 ft., nYosos 27 7 IS 70 MY 545 '0 54 42 2 01

Vsby <(nm,. Wind <6 or ?:3kkIts. &$034a$ 20 43 12 Of 4 04e4 0 46 38 I 7r

Satisfactory, conditions-between poor and optimum MiCu 0 4 i 38 1, u :J NC4.s 1 0 4 9
8ss 142

Ii12 1114 I1. 1 6
WIND SPECED (KNOTS) WIND SPEED (NN0681 HIND SPEED t1680181 WIND SfEED-IKNOISI NINO SPEED IXN1SI 215IND PED 18801Si

0 ; 2.5-5.1 5- .* as 22- In. 4.0-Ii~~ s]0 -5. 5 . 4; fi.52___ 14 0-_ 4 -t 344 - vw 1__ 1_____01 1 3 1tec -uses 3 Is 15 33 i4' iCC- nssn 3. so si 3 %34 I.cc - Mas 113 0 33 34 Li,- ysiv 41 0 5 344 IC 35 5 05 3 3 .C- sy S 4 3 3

's.54091.s 0l 0 0 0jO .0 '54OI'0 0 1 0 0 -0 0.6404.4.O 0 0 ~ o ' .,ou46'.s 1-oof * 0 10 .5s' 0 0 0" ' i 4040. 4~c, 0 -0 .O 0 0.
eues 01 0 0 0 'eseS 2 I I 0 -eec' 0 OR 0 '4C5 fo. 0 0 1sue$ 4 ORt- 0 'D 6 seuue s 0 2 1 a 0

neen is 0 0 0 0 0 MY65'S 0 10 00 .55'S On 0 * vli- MY '552 a 0a 0 00111 it '-0. ~0 0.0 0 0
-1s4ORne': 2 2 7 01 01 -10OR-2' 0 4 7 1 o ' sos' -1 20 22 u t 0 sOR' Il 0 2 4 - -- 'n c ' 0 0.3 to I -c !IQ CIA 0 7 "S 1 0

.20z0.5 4.4 12 0 0 -20 A8' 661,510, 2, 0, 's ne0 I R!1 5-6S.-1-0 -20'44- -- .1-1 a 0 o 4sOuseis ,O 'S21, 4 ,0 ito con 11S23, 2, 01

sS11TI' 16 364T1 6 0 -o;I smoe 143 4 0 nell sn 1049141 .1 -0 11$610!5 3 -39S -6 3 0 0604sv6 AS e64146. 3 409S4 0
asous 12 34 28 5 45046 I2 Zjj41 22 11 0 9145 39 34 Z 0IWO *is 334 20 3u5.18360 4SCi 2615I0

____________ 1213822 0l ec'ns Ac~ 1 97 14s az~O Nck o =26w I I '

I_ fl 1 .-. -1 - srn1'- 1 t-I, " T.'c vors 0 ff 3 . LC'ec V31 a 3 2 0 1 C MYeo' I 03 00 'eeo M4 23 ,'-4 LMO's'0 '5 VA5 0S 3tO',~', J1 '0 34 _C S1 132
ates.s 0 a *a t OnR' -. 5 0 0 I Il 01 noe4R.s - 0 000 -1-&~~ -000 .0 77oeitl5 20. 0I :j 1 0~~- - - - - -5 - '

Is 40' IR - 0 1 2 * 6 A OR -2 0 ' 1472 0l -60o1 2It 1 . 0 "ISuss &,1 613 12tC04 ' " 0' 21 0 1 4 sOW-'1 -. 2 1 'D
I~~ 

-- IN~

.4scs. 732 0 .ieouf 12 29? 0 nus 1 a62 YS.5 a -0 V 1eu4 .3243 06 '.10 Vi -2 'ui . 6 _'bO0 i~a sv c? S I
e14CuAs It 0 2 0 sI & O I 2 3 05 7sco 3 83 24 i4 a' 1"5 0 It 32 A '1t 444 OR l 5 '2

TSV t a 7630 122 090 vtib" . 4M $ 64 4 2J 44 V3- -. ' VZ s 2o it410,

2,3 3.1 32' - - 33,
WIND SPEED MO8019 WINS SPEED (Iseol$I .WW-S!'0V OS) ID ECO-tKNO(SI1 ii I -2-. S"-"6 0- 4- 55 05 0-; 4-4 Art S0 to 25,N4) 0't - .:Jf 3, 2 3Ai .e 0 1 1:11 321'--

,11. 4LO0 4 " 0 0 0-0 04 R 14' 1 --- i. 0 .0? 733~ . 4 0 0. 2 0
'ees 0 14I I I 1 6kCI~~~I 4k~IE~~I Oltoe-2 a -0 120 ,, Q ft it 21 .2 54;2 s '134OR'I 0 08 2 0k

yson's -2 0 ~ h1tI~~04 0 0000 COSsx- Q01I I -I v55f4 0 40.0 Or

~~s~esc's .n1A 4 OR D.A1:A suo 0 0 12 4 Q0 1 'Os' -2 -0 02. R I'to 0-
__20 __ Ilil lS 1 7 3 '50 40'S 0 27R 42.0 'souse's 2 112,W 10 1'I n - S' -,z' $! 0

MY54 as 2 32 42 16 3 noSe As 0 23 82 is .0 %0604 as 27s as, 22 0 55~~"9 9 3' T 36 S
A4 is,5 -11'1121 S1 11 k540 0232 of0 50 ISO %S.7 V 45i6 24 4r 2

-'Graphs reprw*sent the-objectivel compilation- of- available du~ta'for soecified-ateais withdut-r)4afrc
.The ispehanalyies (opposite page) are based on all aiaIle~ado subjbtivy.- ai justk4,,whEc



4-

2 4

VISIBILITY-WIND APRIL
1 2 3 4 5

i$bily,,,.|Vsby) in noUicol HINDSPEEO (KNOTS) WINO'SP(CO 1KNOsI) NINO SPEED (0KNOS) WIND SPCEO'IKNOS) HINOSPEEO (KNOTS)
Let - yso- oI 0- 4. 33 0 ;, 1" Let - 0 4.' . LCC -VS52

,O,.$ 0 1 -1 0 S 4 0 . 3,o4 0 0 0 L .. o I' ,0 0 1' I.A,,OR.5 0 1 0 0 4.14A.O 1 0 0 0

Is8&0OR 0 0 4 3 2 0 .60A04404 0 1 '2 0 0 -6 40 OR It i 61 0 G .6 1 OR t 0 S 4 2 0 -40 Z OR1 1 0 0 0____ ____ --- _, ,__----4 -,, -
d c tYg < Ot o o d fo ,0 0 1 0 V 0 M Y 8 2 0 0 2 0 1 2 01 0 t 0 o 0 I I 0 0 0 0 8 0 4 0 0 0 '

120 4 OR2 '1 12 7 11 0 -20ORI 0 -2 a I - _10405A 0 O 6.20 1 0 Ig04 OR- 1 13 10 3 0 Ig0o40 OR 3 1 -0 0

Ito4,04 I 18 2 0 ' 0 0ot4 $ 0 6 21 4 - 'to4OR I 10 29 3 0 12.0 ORo; I Is 14 4 0 10oos.sO 2 7 2 0 0

cuorveneo Nh <5/8. 00804 4 37 49 4 0 VS8 as I 30 SB l1 IT $8 3 27 56 7 0 0$814as 10 SI 30 3 0 0V'584,8 23 64 13 0 0

80600 3422 311 35 Is 0 04.as- 2 17 29 S 0 04. 9 34 17 1 0 so,4,s 20 $4 20 0
404410 2 191 14 3 0 m 4 4080 1118 33 4 4 4 0 21 17 1271 4 -0 408420 8 3D I I 0 4C 4,, 120 S2

189 234 218 A84 -571

67 8 9 b10
WIND SPEE0 (KNOTS) WINO SPEr0-(KNOTSl HIND SPEEO (KNOTS) WIND'$PED0 (KNOTS) WINO PEF.0 (KNOTS)

0. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 4-Ito- - -2-0-0.42.0- .12Z- 0. 2-8
ICC. 050 3 2 1 33(44 IC*08 3-1 1 33t .34 I Le - 03803 0 011 33e 43 C <00 3 00 5 3 C -08 '3 2 2 3 3

0380,,, .8 o , o, o o. .0 0 0.0S,000 00 0 .04 ! o 000o o o 854.0 : o00000 _oo0,o,. * * 0o .0i

, 'r.I 40O .$ 0 0 0 0 0. 04-.1 0 0o 0,'01 0 . ,404S . - 01 0 '0 0 0 O 2 . ,.4 -0 I.0 * 0 0 41.6 .A O R 0 0
• , OR.,= sl =' It 1,,,0-64OR 0,,,1.0 0 o6 &4 OR o,2 , , 0 1 1] 11 .1 o Is " OR I 0 - 0 0 -$&OR , -2 1 2 I o

MY844 -2 0 0 0 '5404'0 0110 I V30412 01.0 YM44040 0 00 1 '4404t.0 12..

.1420OR44 2S5 2I 0 0 Igo040OR - 0 4 41 0.0 110,448 OR- 0 2 4 'o 0 '20404-2 0 2 5 . 0' .1040A.2 2 8 -1 * 0nm and Wind 11-21 Its '00M0448 ) 0 o4o8 0 _ 4 , 0 J4o' ii 00'3 41
-2 4 A. 1 2 0 0 -o4O $ 0 7 ,1 0 tt0 s 0 4 9 1 0 10 4 OR -5 4,6'1 0 IZ4OR

2ond7 50ons, LCC <3000 s, $ 27 5710 V$6 0 54 42 '2 0 V$6104$ 132 S3 2 0 ... . 24 71 4 0 V6610$ 34 9-0 '

gso44 20 43 12 * 0 4 0 0 450 ...4 38 i 0 $0 44$ " 27 152 0 al80440 + 19148 3 0 4$044 , 9 4 14 01 0

we A4120 16 38.0.0 ,.tCso 0 46 3S 0 ! 6120 Ito _ 5I I 0 26C4b * 181 46 3:'0 44A2o a 43 13 'o
805 14Z 560 945 1212

3 14 .5 16 1,7 18 19
) 'WIND SPEED (KNOTS) WIND SPF'ED (KNTs) NINO SPEEO (KNOTS) MINO SPEEO KNOTS) WIND SPEED IKNOTS WINOSPECO (KNOTS)

C' 4 2-08J 0 - I . 50.2 2 0'.14- a. -0' 4- 1 22 88- 1, I * i'- 22-
g34 3 0 2 - 2 2 ICC 08c - 20 8$3344 1- 1$12 20 2 3843 CC - 31 28e 02 38Y ; s -b84 $ ' M0 31484

'8.6 &0R.1 0 .1 0 01 0I lt8..04 0 00 O 0 20-14088R4. 01 00 0 0 -i4 R.$4 01- _0 0 0 '2,084 .8 0 .2 001.4 0 0 .0.4A's O 0O *2 0 .1 o o 01 . , o o 0 2 1,,, 20 , -6, O - 1 1' 1 0l ,6 & - o .. 1a -4 0I o o 0o o 'M4044 . 0 "o I - J 0 645 0 0 0 0 ',, 0 0 0 0. '8 -440 0 ,I- . + 0 0 M. Y 588 , 0 o -[. 0

- 10 4 404-2 01 21 4 - 0 '28'404R42 A 3 10 1 0 1048040- 0 7 SI1 0 1280 4 '- 0 2 4 -3' 1 4 20 I 4 80-2 0 -420044 *o I 1 37 3 1

0 MY5 1 5 3 3958 0 IS61 :1 2S 6,I -0 s$ 54f 310541 3-0 vs240 728 0 3 ' ,S$ ' 3248 10 1 MY04 S'4 IC

0 Z 2 25 262 2 4

3 24 20 4 0 3O 2b2 1 2 4 A2t-1 he, 404 01 I0 26 32 '1 0 0 0442 51 2033 7tI I 50402 I~2 26_ _5 4o 20 8 ' 42
697 753 1184' 119 - 204 - 3617 711

2 23. 24' 2S 26 27 28
.- ) 10 SPEE0'11KNOTS) 410O SPEEO (KNOT$) R8IND SPEEO (KNOTSI WiNOSPEE 14AN0) WiND.SrCE0 (KNOISI WINO SPEED (KNOTSI

0 14- 1T0 8 ;- I. H3 Z 08- 2; 1 -122- 0 ,- 5 0• .3

4,,l 0 0 0+ 00 0 0 048 s I 0 0 If 5 044 . 0 0 0 2 - 0 .540.4 0 i8 0 00 0 42.14 4 0 0 4 0 0

0 4 !R,.? 0 '1, 0 * 04 6 4 .'2 3-2 0 1$O10 '0 2 4 0 0 000 '540 5 .0 0 , 00

0 t 4534 00'0 0800 000A Is0 2 0 480. 0 000 8850 0000 00434 0(,

42088,40 .3o2 l~ 2 ' 80.4o' -05 2 i~ 10804 854" 8 . 'l 895 20 4 0 .3 ,3 4288040 00 .c '24884 082700 l-

o0lt494 I j's 16 .6 3 It2o89 0,2 A -) 341 . 220210 ~2 12484 10 07 -S 3 .0040040 0 18 24 2 04I8 0 88 -1

9 3 4 2 27S1 1 232 3 s A 3544 -9 2 -0 44709 '
-0s 534 0 Page) go '0 -72161331:,61,0 avaala.,. I 2022 &- 1;u t 1'312 * due 62r 24 100 4804 45 '4 3-,50 5'0 A048 3 23,, 1 2.43 221612 5lo 2488 02J1J-I---i± 1___

- 0433 -40_4483j 442 6 24 1L '482, ' .32
g9p 0 23 1 221 17 " 2

132 33 34 35 -36 37

90251 Sk-. (KNOTS) 24113 SP'EED (KNOT$) WI1lO-SPEED (840102 WINO SPECO'tKNOTSI'
- %9.24- 3 - It- C. 4; 11 22 8. Ci. 4-'. t 2 20.04 4 i-0-

8c'.-v A28 2; 31 3 "0) 344 LetC MY 088 3 8 21 33 4341 8,0 -0351 3 28 1 33 414 Le -0031% .3 2; 21 33 44

4)8.8. ~ 0 '0 0 0 42.440"s. -0 2 5) 1 0 '..404.4 0 0 2 2 0 .1.64084.6 -0 0 0 - ,1,

1' ~ -.0- 12 0 4804 1 2 2 -2 1 -6 '4 OR I 0 -0 2 2 0 INSUICIE N~~T tISIC~#~IT'44400 )0080
4344 - 0 0 0 0 T-254 0 1 1 1, A ssrF -2 0 0 2 0 0 MYJ.JI~I I~ IIo'['I28L'I 01 - 0 0 0 0.0

_ _ 'DAT -DATA_ _

.0 A91,~ IF DI027 4 0 420340OA48 2212420 12 t '0 O04 2s 2 16 0 t AI 0 91 7-

vssv"0 -5f62 6 0 '0Y304 2 2743 22 0 035848s 9 91371261' S 034V 0 '-2736 36 0
410,44 0123127 12 0 A446 112i's 434 2 4214 2 2 &so90848 1, 9-19 9 0

)0i0 023 2r722 -5)' 0044.50 121201241S 0 4458i 4 24 20 2c l0 10 0-O'
26 97 57 - -1

ib 0 iv, conipilation of availabl' dala far specifiEid areas without regard to suspected biases,
(pciepage) are'based onalavialdaa uecie ajse ieebawaeyent10



VTI EIVLPES1,60 1-7' E 800 W DO 16091300120

iTO E 180 W 170010 150" 140,0 3 2O1(

7.- 16 4 
1 .I

-8.

1000,0 -

10.6



SEA LEVEL -PRESSURE AND MEAN WIND
1500 1400 .130 0 1200 1100 1000 900 .800 7001

8.2
S"

6.-

10.4

5.2 5

1 ~~l1. 10175~r~

1500 140 130 100 J1 ~ 100100 80 70



SEA LEVEL PRESSURE
,d '677 8=3.3 S 67 S=2.2 2

Sea level pressure and mean win. ;00 . 1 : ~ 2 00

7 .--Numbor of cbteivations. ,2"' S

5t00 70 fo....'.2.' .. 7 s.'.I I[ 1 1 Ct'snulative percent frequency, of sea level pressures equal to or less than the - . 60 *'..'~
90 -;--~-r~-r pressure intersected by the curve.60*.2.

70 -40 40 - .

CO - _______- S-St~ndd 'diviotion ofpressure (mbs) 3 3 . .

is - -~-20 20 .. ~ ... 41.

40 of '-(O a alobste. d $4 .velpressures were <-1602 millobart.l 20 to0..~'...

SI V.trmean wind is plotted from the'diecion which thse mean flow occurs with the Ml tL BARSO2 ItIfL 20B 103
00 -~ ~ ~ ~~~ magnitude in knots at the *eid of the vector. -20 20 2 3 ~

o~g .0. 1, h9 t 2k9 0
940 80. t50. ttO 040fro 00 ~

70 ... ''....... 70 ~
z60 .....2 . .. ... .

40 . 40 ~
$0 4. . 30 ~ ... .

BLUE LINE Scolar mean wind spied (kts.)- 20 . .~ ~ ' 20 . ~"~* .

RED LINE - Mean sea level pressure (mbs.) %S 0O~ 00~D0 9 0022 0023

806L9L HL2DR

200 80.0 51 :32.0 41 2 0 990 8:2.3 2 344 U2.0 4 024 8:209 1 94 S.. 1 6
100 . . . . . to 0 10 t.o9o 9 3

00....4...o.4... o 44.....44. 4.,.to.. o 100.4444~4..

70...........10 - 7 0 4:2 10............. ... 0............70 2...

XSO~~ 7 S ~. ,. ~ ~ .44. ..0.4 * .... 16 4..4.., 60 0......

30SO '~ - " 30 ~...u.. 3044. 30 ~ . . 30 .... 30

, J1 J0 to 2o1

0P11111) 2020 20i 030 040 2 000 P2 lqo, 203 1040 2s 000 0 2 1020 030 a 010 0 0 20 0 040 060 S0 1 200 2020 2O 040 P C )O IOIOIf 2 02 0 040 6
"IL L . ~I2LSR HILL BARS.1IL OMi 1M1 IIILBARS t2~SR

24 5:0.7s 20 12' S .52 2 30 372 8:222 9 02 31 3 500 8. 2473 -. 9 2
200 too. 2Gb too. 5:00.6

20 0 go, 20...........00 so .... s

70 44' . 44* 70 **. ~~ 70 ........ 70. 70 ~ 70 .. -44so~~~~s 6044.4.... o 44... 4 .I ........................... ... Z ....t 4......
4 40 ... .. 40 . ~ 60 40' ...'2 6

20 ............
I0 20 20 2224-4-2

... .. .. .. .. ...... 6.... ... ... ... ... ... ..30 ~ ~ 3 ~ 30 ~ 3 ~10 to3

0 1 0& 03 204 0 .4..0... 20 5 2 0 . 20 L.

1011 00-2 2040 20600 101 C4000 t01,i2 24 0 9 0 20 2020 2040 %0 9020 1 0 20 0 0 9900 2020 1030-2060 99O100 2020 1030 2060MIL risstt2~lRS IILINE MILL IRM II2L2ARS-1 - ILLIBAR$

29ph 3e0een t3 obe1v copiato 3of 34jal aa o-pcfidra ihu rgr
1T00 is0.7t anayse (oppsite page ar. base on9 I avalale data sujetiel ad9s0 3=10.1

_o to-4to,0 -0



100 67 I S22 -0 =22 3

too 0 - oo35 S-.2 75 S2.t.9.9.0 6_4 .

70 80 *4..:...*:....~.
ssusres equal to or less than the 6 0 70 76 .... 70 ....... : : .

.. . . . . . .. . . . .........4. 0..... . . . . . . . . . .. .. . . . . . . .
-,. . . ..0 "... o50

40 0 . :. . 40 . 40 ~ . . 4. 40
30 30 - 30 - 4 , .

10 20
20L1DR

02 1 3  
2200

mean flow occurs with the %01000 1010 I02 100 90 1000 1010 I02 10 90 1000 11 0 10 0012 00 ~ 0 WO11 0013
LIBARtS tII!, BARS M ILLIBAS

O2nt.too 1504 1=.9 - 332 -'. 7 S-;2.1 8 o 170 8:.9 10

709 ... 444. 7 .444 44.0 9~ 0 ...... 44~.** 7
i/.50~~ ~~ 90.4.....4.: ...0

~ ~ so500 160 00/s>...

40 6.. . . 60..0 0s
,75 .... 40o %so ... .4.~ 40 . 40 ... 4.:. .. 4.. .

. . . . . . . .. . 30 40 .- T..4.....30 40 4-.4.~. 0
20 3 0 302

I90 1000 300 302 00 ~ S 00 1 000 13
20

0 0
100 ~ 0 100t 102 1030 2~0 10 00I4o 1 001213

13 10

lo 10010000C
90LIAR M.:..I..... . 100 001 0 9 00 0013

-7 4. .o0o.... .70 ~ . . . 700 1 70 55 X. 70 9 x. 4.4.4.

so.2, P 14. :. . . 4 . . 4 . . 4 . s 00

j-. . . x5 ... . . . . . . . . . . . . . . . . . . . . . . . .
,90~

S0 1 30o
.. 000 ~ ~ 3 0.4.4.~4..4..20"8 4.. ... 2 . ~ 2 ~20 .544. 44. 200.4... . . . . . . . . . . . . . . . . .. . . . . . . . .

so 
" "On"

* . .. 4.?4..4 -,A. 4 -4...70SO

~~~~~~s Go....4. xo ~ /5

........ ....- S.!.. . . . . . . . .. ::.. . . . . . . . . . . . .
.b : ... . . .

40 40 Z10

. . . . .. . . . . . . . . .

...................................

2-,2 S 32 4 S..9..4 30 417 30. 30 . . . .8. .
200 . 200 See 84. 26 2.614. 20 .6 20 22 204

1040 too 00 -.. . - . . .-990 101.10 0 . 05r ~ 9S0 101 10 0' 050 170 990 102 100 180 - 90 100 020 100 ~ 7 99 100 130 050 60~950 100 10t04so LIAR HILSR ILSR'H$90AS I.IRSHLIER
2

ntteobetvec mi~io .faaial dt fo pciidara itotse ~ o gosetd~iss

o l s s 8o p si ep0) ' r oso g i : o~vi a l a a s b e t v l d j t d w e e b a a t i e t 0

1 -



APRIL WAVES <
1600 1700 E 1809 W 1700 1609 1500 1400 1300 1200 1100

100,

000

400

505

108 --------



140 100WAVES (<1,.5- AND <2.5- MEfTRS) 70

00 10130 1200 1100 100'0 900 800 70o

-30-8 407

00

35R

mLIL LLLLLLLLLLLJJ±LIL I j90

00 lO 0  100 200 100100090080~ 016

15v j 0



,WAVE DIRECTION AND H'E'IG'HT
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WAVE PERIOD AND HEIGHT
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WAVE DIRECTION AND HEIGHT.
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WAVE PERIOD AND HEIGHT
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WIND SPEED AND AIR TEMPERATURE
WIND SPEED (K!(S) WIND SPEEO 0KTS)

Wioe speed and air temperatore 'P0, c 1 1-ioTI I' 1 03 4-01i°"1!2 .'
o

Fercen, frequency of simultaneous occurrence of specified tempero.'ure (C) and wd speed.2 Q 0 0 0
30.31 2 3. 9WINsD SPt,,UT (knots) 202 2 4 30 0I L J I L

WIND SPU i 0.1 41 30! 1 0 30.31 1 .0
T..c . 0 22"t426.27 2 22 12 2 D - 8.0 31 16 1_

0 (% of all obsationos reported temperature 2.3*C simultaneously with wind speed of 22.33 t&ts) 24.05 . 2 ! . 0 06 ,.7 42 3, 2

00.o * 0 0 24.0 I

- - Indicates <5% but >0 0. 0 0 0 0 0 0 0 0
0_29.11 0 a 0 -0 0a 21 0 0

.. t .-Number of observations 16.27 0 0 0 0 0 .- to 0 , oo
14.1$ 0 0 0 0 -0 16.7 0 0 0
12.13 0 0 0 0 0 141 0 0k07 0

--l Use of this table in determination of Potential Superstructure Icing is explained in the text 725 19

WIND SPEED (KTS) 6 WIN0 SPEEO (KIS) 7
TEMP I-1i 043 4.1101i1-2122-311.34 1 P 00i 0-3 4-10

32.33 + . 0 0 s4.3 0 + 0

29.09 I 9 2 * 00.3 0 3 + 0
29.-27 12 3j9 212 * 0 20.2s 2 20 22 1

24.26 2 10 7 * 0 06.07 3 20 221
22.03 * -2 * * 0 24.20 + I . 0 1
20.22 0 0 0 0 0 20.23 0 0 0 0

BLACK LINE Percent frequency of T-H index >_24"C (75,21) (discomfort may be experienced due to heat) 16.11 ,0 0 0 a 0 26.1 0 0 0 I
2 6.57 0 ,0 0 1.1 0 0 S

BLUE LINE - Minimum 1%) air temperature (C) (1% of the temperatures were equal to or less thon the given voue) 14.15 0] 0 0 0 0 26.27-0 0 0 0 _20.23 0)0 o 4.5 0-'Tz 0l olo-0 0-

RED LINE - Maximum (99%) air temperature ('C) (% of the temperatures were greater than the given value) 0 2274 361

WIND SPEED (KTSI I 2 WIN0 SPEED (KTS)I 12 WIN0 SPEED (KTS 13 WIN0 SPEED 2KTS) 14 WIND SPEED (KTS 15 WIND SPEED (KTS)

11110 ic - 3 4-i l-101 2I-+ 34 iSVF iKIn 1-4 14-101,141,223.341 TOiP i-ci 0-3 6t2 11itt-I0.7 1134 1 1(9 IK 0-3 t41-20 i t-) .- 44 Yc"? 1 .0 091,4101112233 634 it"8 liil 0-3 14-22I 2121 22-3 234

32.33 . 0 0 0 0 U.1 0 0 - 0 2 0 0 0 22..O0 0 2 24
30.42 1 31 3 - 0 31.33~i . 0 0 30.32 + I 1 0._ 0 26,07 , 2 2 -1 0 26.27 _u 1 0 0 0 20.1 * 51 4 .
09.26 2292 16 2 0 30.1 3 2 --0 02 $ 1 7 7 1 0 14.2 14 25 4 0 24,28 v 2 2 10 2,2 22 7 30 2
Z6,27 22620 2 3 006 . 3 1422 4 0 08,27 4 26 27 40 32.23 1219249510 9t211 22021030 16.47 2 92 2 5C
24.26 2 21 2 n_ 5 26,0 3 24 26 6 2 24,36 2 7 9 3 * 20111i I I + u 0 20.22 3 24 27 11 0 14,16 0 21 0 0f C
22. 0 * o 1 0 0 0 24.06 0 1 2 * 0 2 I I * 0 26.2l 0 0 0 0_ 0 2116 2 8 7 1 - 12.0 0 _ 0 C
toat" 0 0 0 0 0 M22 0 0 0 0 0 0 0 0 0 2 9.7 0 0 0 0 0 26,27 0 1 0 0 0 10. 0 0 0 0 C
26.2 0000 02 .2 00 - 00 , 00 24.26 0 0000 14,2$ 0 00 0 $4 0 0
16.,1 0 0 0 0 0 011.0 0 0 26,27 0 0 0 0 2, 00 12.13 o_ 0 0 0 .7 0 1 000
_1 00 00 0-- 2' O0 O 0 024.20 0000 0 s t 0 0 0 20 0 0 0.6 0 0 0

0_~s _ 0 0 0 0 las~~J 1. 1?.i :Ol 0 _. 1 O) 0.' 0 oj .io~ ti10 =_o
267 026 964 1203 434 302

69280 SPEED 21(0520 IND SPEED (KT)21 WIND SPEED 2(TS)2 WIND SPEED 20)2 WIND SPEED (T224 295 SPECO 2KT00225

2EV cI -4-0 252 - 34 2EV lTVi 0-3 14-10 221-22 H-34.341 28 I O 1 -4: - 4-50112-2112-3 43. 19ii M 0-3 14-20122-22 0-3 4341 I 111 I TO 0-3 41-011222-+ 34 1 E T(A 4- 0-S 14-20122-02 2-33 134

30.31 01 0 0 0 MI6" .1 1 0 0 47-0 0 0 " 01 0 0.21 0 • 1 . .023 0 26.29 0 0 0 0
2609 + . * 0 0 2.23 11 4 - 1 .04.06 0 0 - 0 0 l l 3 6 2 * 00.0 u 22201 2.02 2 210
6.07 i 2 2 0 _20.2 1720 7 02.23 v - . . -0 0 16,1 1 1 19 7 1 ,.1 2 2 6 1 14.15 0 51 62 9 1

24.4 2 13 23 3 * 26.28 .2 4 22 4 0 00.22, 2 I + 0 24.25 2 92 28 2 2 16.27 2 13 20 10 3 2.23 6 20, 7 2
00.03 3 208 is S 2 6,17 0 24 3 1 26,28 2 6 3 + 02 2 4_2 __ 24,25 1 4 9 3 1 10,22 u 7221 6 2
00.1 ' 6 6 3 . 14,15 0 * . 0 16.17 7 7 19 16 1 t I20t 0 0 + , 12123 - . 1 1 IF e 0 1 3 2
to'.i 0 * I 1 0 12,13 0 0 * 0 94.26 16 12 460 . 0 0 0 00 2 ,921 0 0 0 0 6.7 00 00
26.27 0 . * 0 20,11 0 0 0 0 22.23 23 + 0 8.7 0 0 0 0 0 0, 0 00 a 0 - 0 000

.2600000 9. 0000020 0. * 00 - 4.0 1 0 0 Of a 0 il 00000 03 0 0 0 0
02.13 8 0 00 00 ,7 0 0 0 0 6.8 0 0 0 0 0 0 0 (i 0 0 4.6 0 0 0 0 0 0.2 0 0 0 0

10-111 o 1 0 4.60f 0 0 0 0 6. I~fT~ 0 0i 0 '0 1 ui! :Jo Zi L F
2463 475 724 2609 736 56

WIND SPEED 2KS29 9IN0 SPEED 2K1S(230 WIN SPEED 2KtS)3 WN0 SPEED (KtS
)3 2  

WN0 SPEED ghr"' 33 WIND SPEED IKTS)3
4

TIN 2.In 0-3 4-20 22-22 -3 e 34 1 E iO c 4C 0-3 14-201122-220-34 .34 1~ S t i "I 0-3 4-201-1 22-2 0- 434 1212 I 2c 0-3 4-201112+2-034.34 1 4 iCX 1- 0-3 4-20122-02 -3d4 01 1 lEN IV 0-3 14-10 .22-21 t-3si,34

26.28 0 + 01 01 120,3 0 *f 0 12 0 123,13 0 0 0 0 24.28 0 0! 11 1 . 1 4.29 0 . 0 . 0 10.21t 0. 2 21 01 0
1.27 0 3 1 .1 20.2 * 1 4 8 4 10.22 0 1 2 2 112.13 2 4 6 5 '2 Is 

'  
1 3 2 ' 6.9 0 8 27 6 8

24.26 + 69 6 8.8 05 2 4 4 4 4 10.1 1 2 7 0.22 2 7122-8 3 6.7 0. 81 1221
40.23I$ 9 14 18 3 6.7 1 6 IS 9 4 6 .7 8 16 7 6 6 ll 8 9 8.1 2 20 23 9 - 4. 1 8 2 2 .0
5O.22 10 2 46 0 1 1 2 , 4.6 0 37 2 6.7 1 2 1 2 2 1'8. 5 6 4 3 2.3 0 001

8.9 u 1 4 -4 12.31 000 0 2 0.3 .. 2 2 3 1 4.6 0 0 DO 4.0 + 0.12 0 0 00 2
6.7 0 0 0 * 0 0.2 0 0 0 0 1 O 0 0 0 0 0 2.3 02 0 0 0 0 -- 0 0 0 0
4.1 o 0 0 -0.-. 0 00 0 0 -- 0 0 0 0 o0 ,. 0 000 0 o o 0 -1 0 0 0 0 0 -47 00 0 7 0

.3 0 0 0 -4.- 0 O 0 000 -4-3 00000 2 02-10 0 0000 -.- 00000
0. 00 000 -6.-I 0 000q 0 -81-6 0 (000 0 -. 0 00 0 -- S - 00000 -. 7 0 2 0

01______ n - 121- 0 -6.- 1131 -- 10
-2.-I~~-2 0 +00 i4-7 010o 1 67 0 2 - :o :0+o

1084 398 323 402 822 49

G ph represent the objective compilation of available data for specified areas without regar
The !ISpet analyses (opposite page) ore based or, all available data subjectively adjusted wl
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R TEMPERATURE JUNE
WINO SPEED IKTS2 1 IND SPEEO 2TS) 2 WIND SPEED IKTS) 3WNO SPED 6KTS1 ND SPEED [KTSI

TOP2 IT) 0-3 14-10D 11-fl22-M3 . T34 I'll2 1 - 4-3 410i.1 -21 22334 3 1 2 im I 0-3 14.4011-21 22-3 34 1 2 I'M . 0-3 4-10111-21220-S' .34 T(2?I -l* 0- 4210 11-2122333 .34

S3.33 2 0 0 343 0 . 0 0 0 34.35 0 - 0 0 0 32.33 0 - 0 0rotre(C) adw~ndspeed 30.31 1, 3 9 + 0 30.33 + 0 0 32.33 0 - - 0 0 SC.31I 2 F 0 0 32.33 0 0 0 0 0

24,2 22430 1 0 30.31 + 1 0 0 30.31 . 2 00 22.29 4 10 7 + 0 30.31 0 3 + 0 0
26.27 23I12 160 +. 316161 0 20.22 313 8 0 0 2.2 7 26 27 2 0 Z6.21 1 * 0 0__L .. .. 16z' 0 29 23 16 -- -4z 2 -7 3 1 0 26.27O 7 O

h w,nd speed of 22.33 his) 24.2s 2 2 3 * 0 2.27 4 26 23 2 0 220 6 3 22 3 0 24.252 7 5 . 0 26.27 1 10 7 0 0
22.3 3 . 0 0 0 24.02 1 3 2 1 0 24.2 2 7 4 0 0 22.23 +. . 0 24.25 2 31 16 0 0
22.2 a' 0 0 a 22.23 0 0 0 + 0 22.23 1 0 1 + 0 0 20.2 0 0 0 0 22.23 2 23 S 0 0
20. 000 0 0 2021 0 0 0 0 00.22 0 0 0 0 I0 26.22 0 0 0 0 0 20.21 0 2 0 0 0
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WET BULB AND RELATIVE HUMIDITY
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WIND SPEED AND AIR TEMPERATURE
WND SPEED (KTSI WIND SPFEO KTS1 2

Wind speed and air temperature I
TEMP I,30 -3 4-10 11-2122-33! TEMP__ 'C, 0-3 4-10111-Z 22-3334

083 * 0 0 . 0 31.3 0 0, * 0 -0
Percent frequency of simultaneous occurrence of specified temperature VC) and wind speed 1 -o-. 0 0 ; 32,33 0 1 0-0

WIND SPEED I&IsI (knots) 32:3 0
3.30 0 n31

3-,3 1 2 8 -2 4 0 29 .074 9. 6i _ 0
2 .- - - 11 of off observations reported temperture 2-3T stnutoneiouuly wit wind NNWof 22-33 &h( 211,2 8 31 6 +26 9i 4 2 - 2 9.L 3 1 2 0

1---- 3++ ? , 1 5 6 161 9 +. ' 4z l 3J 2j + 0I

, tndicotes < .5% but >0 24." I 0 0 2 ;f-0 0
_22.2-3 0 _0 0 0 0 2 .21 0 0 0 0 0. -* -1a

20.1 0 0 0 0 0 is19------ + -Number of observotions 18.15 0 0 -0 - 181 0[0 _ fl -0,i__ 111 1. . "+ ",_E _16.1
ii . 0 4.5 0-,? Use of this table in determination of Potential Superstructure Icing is exploined in the text 56-1 668

WIND SPEED (KtSI 82N0 SPEED lKTS] 7

1119 100 08-3~I I2. 434 1 -) 1 0 3 13 4-t 10ii-2 22 -33 434
32.33 0 1 0 _0 38.33 0f O i .II z 0+I
30.31 + 2I * 0 0 3.31 2 2 ] 2[ 0

fi.ls 2 8 2 0_ 0 ~28-20 0 91 192 3 _0

11147 1?1 42 20 0 0 24.27 1 11 _39 21 4
t4.5 2 214 5 + 0 ,2 0 _ 21 2 + 0
lilts + 2 2 0 0 2.13 0 . 0 0 0
20.1 . + + 0 l o 0 0 0 0 0

BLACK LINE - Percent frequency of T-H index ?-24*C (75 21) (discomfort may be experienced due to heat) it 0 0 0 0, 0 W.19 - 0 0 0 0 0is,.1 0 O [ 0 0 . 10.1 0 0 0 0

ILWJE LINE Minimum (1%) air temperature (*C) (1% of the temperatures were equal to or lest than the given value) - 4.16 0 o 0 0 0 14-.1 0 0 0 o 0
-i1143 0 0 0 0 l _ _ __s1 0 _0 Q 0 0~

RED LINE Maximum (99%) air temperature (*C) (1% of the temperatures were greater than the given value) 1261 392

WIN0 SPEED I6TS11 WIN0 SPEED IKTS 12 WIND SPEED 2TS)13 WIND SPEED IKTSJI 4 0IND SPEED 2615 
1 5 WIND SPEED KTS2 6

IP 141 0-8) 4-tn 1- - 3 T18 1 0 -3 4-101il-1i11-+ 341 1110,9 ici n-s 1-i0 i-21- a3 I I4 1 0 -3 4- 10 2-3 N34 1189 tic1 8-3 1-10 11-2122-S .34 0151. 01 -3 4-10 I1-2i21-1 434

.33 0 .00 3J 0 13[. e 0 -14 + a-a 0 0 1$.?- 0 + * 0 0 2 +,7 + 0 0 0 821 0 2 20 0
10" 2 2 2 * 0 -  

t 0 2 2 0 0 -,, .1 01 0 08. o . 2 2 0 a - 4.t * 1 . 0 1 ,,,, 2 13 3 2
88.08 3 10 17 2 0 2n.2l 1 12 1 6 z 0 n8.88 1 3 4 ] 0 24.8 2 5 22 1 0 21,23 2 4 1 0 11,17 2 25 32 -4 0
24.27 4 23 20 3 0 28.17 5 27 25 3 0 4.57 4 2 26 2 1. 3 3 942 6 . 01,1 3 16 23 2 0 1 .18 4 4"- 0
1.111 u, 3 2 0 04.28 + 2 3 2 0 14,Is 3 12 13 2 - 0.5 1 5 0 1.18 3 24 1 4 0 12.1 0 0 0 0 0
2,. 0 0 0 0 0 00.23er 0a q _0 0 .21 * n , 0 18.17 0 . * 0 14.17 0 0 0 0 ,, 6 0 0 0 -0 0

1.1, 00 0 0 o0 O 000 00 C o o .- o 0 o 0 0 14.1 0 0 0 0 0 1,.13 0 0 8.7 u 0. 0. 0 0
217 0. 0 0 0. 0 18.17 0 0 0 0f 0 i8.17 0 0 0 0 a 0 11.1$ 0 0 0 _ 0111l 0 0, 0 0 0 4, 0 0 0 0 0

, o oO 1,14 000 0 141 00 0 0 1011 0 00 0 8.8 0 ., 000 0 o I
il I o0 o n! o, I0.2 0 0 l 0 - 2,I 0 0 0 0 0 6oo0 o] 0 a 0 o s, o- o0o o

320 55 to6 1223 375 260

8IN SPEED KTS)2 0 WIND0 SPEED 8KTS)
2 1 

2WIN SPEED 2KTS)22 8IN0 SPEED I2TS)23 WIN0 SPEED (XT8S24 WIND SPEED 260)225

TON9 I1411 0.3 4-10111.8t+2-8s48 19 10 2-3jtI o~iojoi
8 4  

1 411 f 0-1 4110-l -3-S.
34
1 809W (411 1 0- toie11-1itiiuo- 3641 8289 - 1 01 -3 14-1011-11189-33 a 34 I 8 141 0-3 4lII23-5434I 1

9E0,31 I 0128 3 223 u 0 0 13 0 22.21 r--i-- 2, n -- P+ZI II0 __ 11,1 -

,6lo 8 111 21 r.o in i 2 1 1 5 2 1 8.711 1 17 2 2 2 2

0. 3 211 ; 2 0 16.17,, , 1 [ 1 1 14. 7 8 20 1 0 62 ] 1 i' --2. 1 I 9 g 2 is 20ito 25 . 4"1 4 41

1- 2 2 0 1 13 2 N 4 14.1J1 1 10 ll I 0 10 a 0 0 0 2 2 00.3 0 0 0 00 Il 000 0 0 0 o o 0 o0. 0 o000 0 1. 47 -00 o 0 000iii 0 0 0 $I? 01 0 6 -0 0 ii I 0 0 G 11 0 -k 0 0 0 I's 0 0 0,- 0 0 0 0

1.11 0 0 000 04 00 0 , 00 0 0 0 o 0 0 0 6 00000 43 a000 0

2326 6o 945 I626 75 62

MN SPEED 2T0829 WIN0 SPEED IXTS
I 30 8IND SPEED KT8

)
3 8 IN0 SPEED 608IT32 8IN0 SPEED KTS)

W 
2N0 SPEED (KTS)3

4

169 111I I-$ 14-10111 2 2-33 .434 I 18 His I U -t2-10 3 1910 -3 14-12 113 2.33)434 8(89 1.01 1-314-18111-11 zz-3- 344 1189 14K) 5- 4-1 11-011-4-2 low3 434 01910 -3 8-28 11-21 3-333 .3 He c -
11, 11 . 0 0 1.1 0 - 0 0It 0 10.11 111 a * 2' 1 12-Is I I _ 7q 1. .,, 0 "0 0 0 1 0 ,0. 0 4 e , , o -

18.27 n0 . _ . n o8.11 0 .4 2 * 1. . 2 7 10 3 18- 11 2 1 4 . 1 4 0 8.8 0+2 8 .. o 1
is 0 01 26 a__

141 Is 2 431.8 67 7 3 8. 59 8297 -0 8.8 16 23 8 2 421) 1 8743 4 44,,, 222249 0 , ,, 232 623 4+.., 4 2 6 11, 5+ o _ .7 _* -4 4 + + ,. 5 I , .1l • , .8 0 0 0 0 0+-

l.i1n 31 $ 14 7 2 - 1 -0 3 a 4 3 0. 2 "+0 * 3 2 00 0 03 2s 6 9 3 . 0 0 0 0 o0
.8 1 4 41 5 2 - 0 0 1 2 + , .1 0 o 0 --- 0 2.3 It 0 0 0 Ii ,, 8 20 4 2 --- o o 0 0i
,, o 2 .. . . , 0 0 0 0 - -a.-I o 2 2 2 " -3.-I 0 00 0 0
.8 0 o -.-I 0 0 00 -4-, 00 0 30 -.-I 00 0 00 8.,0 o o00 -4-3 O 0000- 0
-. 300 a000 -- 0000 -84- 00 000 -4-11 0 0000 8.5 0 0 000 -8.-I1 00 00. ,- o o 0l 0 . , o -1 .-o_1_- - + .

. 0 o a- 0 0 0 0 00 -1.-I 0! 00 00-0 o .o0 0 0
-..1 111 of -- P 0 0 -I8"- 0 0 0

1109 339 470 -282 - ~ 970 24

Grapht roprosent the objective compilation of available data for specified areas wihou regard t
The iplt analyses (opposite page) are based on all available data subjectively adjusted wher

f
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TEMPERATURE JULY
WIND IPEED IKTS1 ]WIND SPEED (NIS) 2 WIN D SPEED SPEED (KTSI 4 WIND SPEED 1KTS)

PC el 03 4I1|72-3=4 t~I % - -~l-lZ-II4 I l~ 0-3 4-T 1-12-3 43 l62? CI 0-3 E .2 00 -02-2 - 3

0(10? IPCI 0-3 4-10,11-7l22-31 34 TOP1 IC' 2-3 4.10 II2 22-3, 1 1. ,0-303 1--10 11-1V 14-3 EI - -1 01 22-3 4 1 1 031 1112113 3

--0S.37 * -0 0 ' j 34.35 0 0-3 .. 0.4.3 0 0 * 0.3 . * 0 0 0 30.32 0 • 1 0 0
(t3 owidpod i -i tm ~ Dl 323 0 . 0 0 0 32.33 0 *_0 0 0 30.31 I * 0 0 2.2 . I * 0 0

_30.3332.3 * I 0 0 30.31 1 1 2 0 0 26.29 3 7 6 * 0 T.7 3 5 * 0
30.31 1 2 4 3 . 28.29 1 1921 - 0 25.23 2 11 7 0 0 20.27 4 26 27 2 0 24.111 1 17115 - 0

spo of2233ts1 28.2 a 3 . 0 20.27 4 29 16 * 0 26.27 3 30 27 2 0 24.25 1 I0 S +. .+ z.23 2 7 212 * 0

20272.25 + 3 2 , 0 4.Z I 6 +7 0 22.23 0 I 0 a 0 00.22 202 I 0042 j 22.23 -¥ 1 -* 0 2.23 0 2 *! 0 0 20.21 * 1 11 0 "-0 20.20 I I * 0 0
22.23 D D 0 ] 2.i 0 0 0 0 20.21 1 .1 0 1 0 0 10.27 01 0 0

__2.3 0 0 0 0 0 20.7 0 000 0 C .17 0 o o 0 0 000 0 2 2.23 0 0 0 0 0
0..2 1 0 0 0 0 .0 0 0 -0 -0 10.1 0 o 0 0 -A

ploined IS the (ext 561 666 301 693 (036
6 7 8 901 lol10: 0 a 0 111

441N0 SPEED 61TS1 11N0 SPEED (0TS( 141iR0 SPEED (0191 141140 SPEED 1KT51 141 0 5PEE0 ((TS(

30.3 0 O 0 0 "32.33 00 0 3 34.35 0 0 000 1. 00. 0 0 2'.,, 0 a 0 a
32.31 2 I ! 0 -0 3 2 2 0 .0 * 0 0 0 0 0 2627 O 0 0$ ? O

,., ,, ,, ,- ,__,;, _ .-, .--- ,, , --L - ,- , , .,

24.0 S 2 14 0 "-0 0 0 2 * 0 20.27 , It 37 42.03 * 3 4 5 0 e0.1 25 10
2.03 2 I 0 0 72.03 0 1 0 0 0 34.0 92 0- 0.2 .0 I " 0 1.1 0 2 2 02022 * 0 * 0 30.1 0 0 0 2--10 0 3.3 0 0 + 20 a 11.1o0 0 0 0 0 0 16.117 0 1 1 0 0

ue19oeat1.11 01 0 0 0 0 210.0 0 0 9 0 011 0 0 0 0 0 0.2n17 0 0 02 0 _0 114.211 0 0 0 0 a
(0.17 00001 0 26.17 1 0 0000 18.26 0500 +0 14.11 00000 12.13 00 0a1 0

onkgvsoo)1.0 0 ~ 0 1.2 0 2 37 A6 00 00 2.11 T3 -4 s 00 o 10.11 0 5 0 0 0
21.13 2 1110P 0 22iIZI3 i01I9 0 0 0j 94.2 .PL. I0 1 0 20.21 0 1T t 0 +. 0 0us thootvnau) 11-- 111 0 0 0 a 

0  
194 --I 0 0 01 J 0 E E 0 -a 111 .1 0 a OT -0 41 0 0 -O 0 0

0o given value) 1266 392 643 1557 182

WIND SPEEO (NIS 4 0IND SPEEO (KTSI 1 WIN0 SPEED (KTS)1 1 WIND SPEED (KTS) 17 WIND SPEED (KTS) 18 WIND SPEED (KT$|2 9
0 0211 1. 2. 03 #-I1 14 1112-33134 NIM? I 0 41 0 I20.344 IR 0-3 4-10 1-21112-11 034 TCHIF IPCI 0-3 .- o1.1t-s.4 V ( . 01 4-110111-1112-331 4 34 T9111 PC1 0-3 4-10 111-21 1113134 TIllI -C) 0-3 4-1022 2111-3 434

26.1132 0 .1 i 0 1 0 2.27 + 0 0 0 0 201 0 _ 2 2 0 00.0 0 * , 0 0 20.7 * 0 24.06 +~ 0 0 0
0 20,27 L 1 2 00 24.26 * * 1 I 0 1111.10 1 12 13 2 0 911.07 a i 0 0 0 !!.115 + 4 3 1 *-+' . 0

0 . 111 5 ( - ,, 0 2 4 1 0 ,.17 2 26 31 4 1 04.0 2 1 + 0 t2,23 I 11 14 2 + -"1 + 3 4 2
S 2-23 19 42 6 , 60l. 2 3 0 23 2 0 0 ,,-,, - 4 0 81.4 3 0 20.0 2 1 1o418 3 1 11.11.2 1 0 Is I

1 0.22 3 1 0 111.111 3(1410 4 0 1213 -0 0 0l 0 0 9 0.02 3 2 20 4 + 2.0 I 6 2 3 * e2 1 111 IS 2
0 ~ l 0 * * 0 0 111 * I 1 0 0 10.22 0 0 0 2.26 2 10 16 3 162.27 + + 41

0 10.17 0 0 0 0 0 +. 0 0 0 0 0 -'0 0 0 0 0 0 20, 10 1 * 0 4,5 0 0 0 0 202 * * . , *

0 2.2 0 0 0 0 0ao.1 0 0 0 0 -.. 5 0 0 0 ,0 0 22.20 0 0 0 0 0 00.22 0 0 0 0 0 0,i 0 0
it, T6 0 0 0 0 0.0 0 0 0 0 01. .11 2 0 0 0 0 '0 0 a0 0 0 0 .7 i 0 0 0 0 0

0 0. 0 0 0

9 2 1 o.[ 0 0 0- - 0.0 0 0 0 0 0 6,7 0 0 0 . O0
S1223 376 260 603 123 1004

26 PE(O ( 2T) 141140 SPEC 265224 6IND SPEED 6rS)S 2IND SPEED IKT)( WIND SPEED (KTS2
2 7  

0IND SPEED INTO)2

TIEI? PI ,1 1- 4-10 1 1 .121-311 00$4 064?W IPC) 0-3 4-20 22-22 0"-IN0I34 elCM PC 0-1 4-1 1i tfli-O l 22- 504 1111 'CI1 0-3j14-101112 1k4003 04I 10 IPCI 0-3 14-12011-1 2- 11"1- 034 1 C 911'II 0-9 14-011122-2 111.14034

222 01 j .1 * 01 4.0 In$ 0 0 161fij 1,7 01 002 * 0 * . 1 TT TF1j
26.20 1 + 1 21 2 - -0.03 0 0 o . 1 4 21 + t 1 011:111 2.,, 3, 2 21.

Ie.17 1 1 7 3 6 2i11 102 * is 11 2L~~i I 26. 6 0 J 0 j 01 (e.17 4 12 1 6 14.26 61 6( 0 81
67 1•1 ot1 at_ . IN[" III ,1-PT1 1 " ' - II

4. 1 21 131 1 0 . 0 I 5 1 2 I 2.22 I ( 01 180 is 7 1 1i.1 7 4. 71 '4 V. - e, V
(2.23 5 9 0 1 I 6.27 2 131 20 1O 21 661 - 4 4 4 4 - a I 0-1249.1310 4 11 1 1 0 . 3 7 1
. 0 0I 1 0 103 3 . . 1 . ,|1 5 14 12 4 0 0 0 0 0 0 aa

20.2 0 a 0 242 2 2 .00.20 10 0 +2 (5 2 1 09 0 1a a9.9 a 0 "0 8 4 2. . 2 [.6 0 a 0
6,60000~ ~ 0 20a * 2 2 66 0 00 0 0 1 0 000 0 . 00000.7 0 0 0 0 0 0 0 2.3 0 0 0 0 0 0.7 0 0 0 0 0 ,1 0 0 0 0 0 1- i 0 0 0 a

4. 0 0000 0 6.7 a 00 0 OA 0O0 0 0 4,6 00000 0 a 00 0 .a 0 0
0.2 0 -00 00 4. 0 000 -.- S 0 0-0 0 0 00 00 0 -- 1 0-2 0 0 0

(616 765 621 261 524 68"

WIND SPEED (KTS 32 WIND SPEED (KTS) 
3 3 WIN0 SPEED (KTSI 

4  
1IN0 SPEED (KV$I WIND SPEED ( (KYS)36 W10 SPEED (KTSI3

7

01.0' IK V0-3 14-20 22-al t-3 a $4 TM 0 40 C PI 0-3 4-2022 21.2-3 "034 2CR? PCI1 0-11 4-20 ((-2122-3 A434 7(40 IPK1 0-3 4-20 11222-33 1, 34 Toml I1Cl 0-3 0-26 I20 0- 04 O PI 0-31 4-10 221-112 6t " -44
122.13 _I1 6 7 2 2.7 0 _*0 0 0 20.22 0 4 4 00 6.7 0 S 5 _2 1 20.22 00.+0 22.2 01 0 0 0

201 2 0 14.26 + 0 0 0.0 0 26 26 8 4 - 4.6 0 _2 16 _7 0 0.0 0 * . 1 1 0.221 0 0 0 0
- _', _ - ____ ,, o ____ - - " - - - --__ _ _ ,,, _ o ! , .,, Io

0. 16(3122.13 . + 1 0.7 4 13 4 4 4 . -_6 22 22 4 67 * 3 IS (4 6 10.01 0 + 1 0
6.7 _* 4 4 8 7 (. 22 6 7 9 3 4.0 0 0. 0 a 0 0.1 -0 1 _ 4 _9 1 4.6 + 8(12 0 4 6.7 * 2 3 6
4. 0.0 13 5 9 3 - 0 ,'. 0 00 --- 2-2 I 0 0 2 . 4 9 6 -. 4.5 1 i12 -9

01 000 C 4. i( I -. I 000 -0.- 0000 -2- 000 0.'13
0.. 0 0 0 0 0.7 1 1(0 4 2 . 0 0 0 -a 0 0 0 0.2 1 1 1 1 1 9s 2 8221 7 4-.- , 0 0 0 0 4.0- 0 0 - 0 -0- -.- i 0 0 0 0 0 -0 1 2

-- 0 00 0 0 .2 + 0 0 0 0 - 6.- 0 0 1 0 0 -20.-7I 0 0f 00 3 01 -. I 0 0 0 0 o .
- ooo -,:- .-4-11-i 00-- 0 o - -e0-o o 0 00 -0.-3 00000

2_ .9-LIo o CT 0o ~i~._ -4-3 00- 0 0 -. 6
" '

0 0000 -.-7 0 00 0

262 970 24 62 366 1240

is objective compilation of available data for specified areas without regard to suspected biases.
(opposite pages) ore booed on all available data subjectively adjusted whoiro bias was evident. 175 1
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SEA SURFACE TEMPERATURE
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SEA SURFACE TEMPERATURE

Sea urilace tereperoue 460 so. 63 S~.

------------ --- Number of observat16"S. 0 so7

101 ~ ~ ~ ~ Cumulative peciW lvequency of Me surface sompetaeures e"ual ft or ls" O8
00 1 1 s~~han the temperature intersected by *# ecurve. OZO. .

0 30 30

ta 41 20
Ia. 10

: .t: Sladrdevation of sea suface toperu ti IT)72 3241 5

i ~.. . I .. IGO to2 .. . . I .2 6 .1
.50.0to46 o . .0

70 .70

ISO 60o

40 .40
RACK UN!. Meean se surfm temperats (*C) s0o 30

RUE LMN Minimum (1%) we surfece temperature 11) 1% ef setemperatures were eqtual eo or less thfn the gi ven. .*.,, 2

EDOW -N Mmimum (99% e fce bempereturs ('C) (1% of t6e temperatures were greeter thas the gives velue)02 4 42 1:

its 84. 1 ,41 88. 1 2 1 3 103 Ito1 14 84 61. 1 5 ,~ 8 . 1 6
to200 0 4 2.. 00 to.' . .01.70Ic

00 0 00 0 0

70I7wo . 70 * 70 70
0 so -.'. -0 . ' so 0 %o ,' I I.

40 40 40 41 40 40

s ... to.. 2 %2 ao * i * 40 0*242~000

21 OlI I il10 21 22 233 24 7g 41 4i s25-1I

al&2 41. 0 o 8 . 210 us0 90. 2 00 12011111 31 200. 24U2012 2

Uo In a to S . .2 . 100 10

0 70 70, 70' 78 7

' 4040 40 40 4

0 0 ~
0 ' 20 all. 11-1 44 is .. 17 Ilk.Is...a...........s 3.5....................2

"."I 7tl s1 i s i tr 0 1'440 1 IS- 1 . 2

8.4 29 o" 600 30 4" 907 31 m U 9 32 38 -10 33 34
1001 INe 50 0 100 too2 Z A x.. 101

00 so N 0 00o 01
ofNN of be 0 .
78 7 70 7 ,70 70. W

N0 so so 60 so It~
%so %s %so %B Z . Xe Zoo Z.0(

40 .s. 40 2 1. 0~ 40 40 4
go. so 30, as. .. 3.to totoCo

to to 2c

10 5 0 I2s.50 20 IC
1 6 760 n,,, -.~ 0c

qOrapkl repreent the objective camsslition of available data for spocifis, areas wthu regard to
The isalet!h analyses (oppo~ite page) are baoted .w all available data subjectively adjvyted where
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100 6.2.6 64 3 1. 2 ". 2z 0 3 10696 S.1.1 4 66D903 P.2.0
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20 .20.~ 20 to0 I
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92 2495 If 7 26 29333 -22 5 26272921303 2) M2 24226 927 99 0 33233 27 21 If tF 212931 7 a,$- 1% 17 2~3 1 2 

71 Sa.. 6 72 .. 6 .. .83 6. 10
Ica to2.. 00 7142.. 00 12760. 54 ..

$0 .0' .. . 'N~

60 .. 0: so.....:. so N
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0 objective Compilation of availableo data for tpecii e$e0 without regard to 1VAected biaSes.

(opposite page) ame based on all available data subjelctively adjusted whoere bias was evident. 177
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WET BULB AND RELATIVE HUMIDITY
1 2

Wet bulb Relative humidity ice 4lIS 46 d A M 313 32 3436

Cumulatiye percent frequency of wet-bulb temperatures equal to or less than the 0n g
temperature intersected by the curve (top scale) 70.1 7

WITlt U n so
to 400wet bulb 11C) X$O~o

40 40
So )8--(&'ofa~aowv wet~kbvukeepewem2tor5UP'F) SO O

so to on
7 Cuuaiepretfrequency of relative hmdite equal torless than the humidity to to 0 1

interuected by the curve (bottom scale) ~0it 000 0 t0 oo f t~ oe .0 ioi
so. Relative humidity %

20 1 t--A5% faobim vrele humiiswill@ S4% I

-0 , Number of obuervations. ic 6 7a .S 4

2202 3 0$04 0 0 1 0 so to

*6~a14Ousot?,70 70

40 40

BLUE LINE Minimum (1M) deow-point temperature ('C) (1% of the computed values were equal to or less than the 4ient
valyt giS t0 71

RED LINE Maximum (99%) dew-point temperature (10 (1% of the computed values were greater than the given value) *I00iIt 4 6 00

I1 1 .2 13 14 is 16
joe so o'' ot- io to

.e . ....-. ... 0fSo le,

76 8 74.-' Z 76 74. 70 -70

404-~' 40' 46 6 40 40

"1 P4A ,& MI I to i11 70 10 110110tiiiib

2021 2 2324 25
Inea toe 1 001In0 " 0

me. A' 0U 0 96

to in See 1".ag

se IS I~ : to .se

son am sMme17

to~ of n. to 4 0' 70I
is V. 76 IS' 26 7

060 --- - 64 .- 60 INSUFFICIENT ~:INSUFFICIENT

of ' n DATA 4 4 bDATA
'0 71 $4if__-

Graph represent the objective compilation of availabl data for specified areas without revomd
The isopLth analyses (opposite page) are based on all available data subjectively adjusted wh6



E HUMIDITY JULY
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CEILING AND VISIBILITY
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WIND DIRECTION AND SPEED
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WIND SPEED AND AIR TEMPERATURE
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EMPERATURE AUGUST
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CEILING AND VISIBILITY
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LOW CLOUD CEILING-VISIBILITY-WIND
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SURFACE AIR TEMPERATURE
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WIND SPEED AND AIR TEMPERATURE
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TEMPERATURE SEPTEMBER
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WET BULB AND RELATIVE HUMIDITY
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WIND DIRECTION AND SPEED
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SURFACE AIR TEMPERATURE
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WIND SPEED AND AIR TEMPERATURE
WIND SPEED hITS) WIND SPEED t(lTS)

Wind speed and air temperature TEMP? I2Cl -3 1-21011-z, 22-3 434 1 ? in1 -3 41~ f3
1

s!l.37 1 0 0 110 32.33 .1 . 1 01Percent frequency of simultaneous occurrence of specified temperature ItC) and wind speed 343 1 3 0 01 0 30.312 - 21 0
WIN SO D s..u o (knots) 32.3 0 01 0 20.25 31 23 27.

-3Csm~sicsiw in ped f2-3 h)30.32 3 7 1 0 01 28.27 4 28 1s I
a 7 1 L 0ofll oservaions rep,red teperturo2Sunloou4wtwnsedf23& 29.29 7 39 10 + 0 24.25 * 3 2 0
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-A4-./ Number of observaotions 20.122 0 0 0a 0 10.17 0 0 0 0
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BLUE LINE -Minimum (1%) air temperature (TC) (1% of ste temperatures were equal to or less thtan the given value) 1,13 0 1 4.11 0 0 0 0

RED LINE - Maximum J99%) air temperature (*C) (1% of lie temperatures were greater thtan the given value) 1325tt V] ] ~ 2 i 2 0 0

WIND SPEED 121751 WIND SPEE0 INO 12 WIND SPE 2178)13 WIND SPEED (07 14 WINO SPEED INO 15 WIND SPEED (0782 1
TRW 1-0 0-1 T91P ti-st s-0s i c su 42 a-1163 TIMP 'I 1 .0- t-st s1- s 41- 341 TIM5 ICi 0-3 -O it TR-W 634l tim ' -u 4-24a 2-si 32-23 us. few1, ' -s oi ir t-

14. -200 oii11a 14 - 10 01 2 4..0 0.3 1 00 is7 0 552 . oi
"95 03.$I + I 1 0 U2.3)4 0 0 0 5t 0 1 1 . 0 4.5 u 0 2, 0 .0 0o

20 1 01t 0 1 2 0 04.21 1 19, I 32 I I 0 2. 0 2 01
01 4 2 ".27 a80 * es 7 . 0 201 1 14161 0 34.02 I 112 50 0 913si

u s e u 04 07 2 4 . 0 W *0 I I 0 1 7 3 2 _- 0 . 1 1 0 0 1 0 0 t 4 t 1 1 0 I I s 0 2 4 2 0 0 2
4 .22 0 0 1 t 0 0 0 4 .u t 0 1 4 0 24.2 0 0 00 15 00 00 00 00 1 0 0 0 0

205 0000 2.200 W$h I-0 =1 0 0 000 t4.6 02002 .12 00240
is.27 0 0 0 24.2 0 0 0 0 0270 00 -0 00 t, _0 0 -0 0 7- 0. 0 a 0 0 1. 0 0 0

0 00st 0. u~30 000 4.2 __, os 0 :0 0 0 0 1411 0 0 __0 -9

24N? 520 22720 WIN 52 0 2082 0IN 0 1IN 80 21,32 WIN 0*2 2152WIO8 0 _1

20. 4_1 I0 0 0a 42 0 5005 * 0 0. 0 0 !. 01 0 0 .nu , 10 20 0 tot, 0 I
24.8 IS I * 2.3 0 4 I 014011 . * 0 2.9 .t 0 0

WIND SPEE uK32 MIN 24.22 2 22 2 0 MIN S0.20 INO 8 2 WIN 2.22 IN 2 3 WI0 20.20 22222 2 0 2 W.23 26298 IT I

2t1%13.2 22111-1.3 020.2 4l0 . 9 3 TI 0Iit17 229 0201 259 4-C 011481-1 2 .JlI10fC 03 205 2.21015411-+ 4 11 K -
24, 2 2 20 2.+ 0 a 423 72 * 0 - 5 01 20.27 01 5*1 6 2401.218 # -4 0 0 10.57 0 1 * I

20.20 I I I 0 242 07 8 0 22.2 I 41112.211 20 3 4 * 3 T 0 u I * 0 0 4.,7 0 0 0 0
20.27 u0 It . 2 2. -u-1 1 0 02 * 0 222 1 12 2 202 0 294. 0 1

1122.2 000 lei 0 0 01.17 0 6. 0 0 0111. 0 0 .2 0 0
22.192 3 00 4- 000 2. 2,, 001 0 00_- 4. L 000 -1 -10. 000S

-n___ 0.' IJ,,~j 0 I t a 061 0 - 0 14, a -7 2 0 0 F ' -Off I . I

Isall2 0- I-05- 1 0 214. #'c 0- -42-2 - 44 10 it'll 1- 4-14.-1 64 4 2c 1 14 22 2 4 t 11O 1 tC 5- #2 22-2 .4 22 11.7' 0 20 2223 3

28.2 0. D s 0 F.00 _W 212 032 02 00 0 0 0 u a:o 2 a2 0 00 C
2T.2 ur 40 -- * .2 0 2 C - 0 0 0 0 0. -i 0 3332 4.0 0 2 +0 244 0 of .0 0 25.22 f 0 2 0 52

IT0 * 0 20 0.0 0.22 410 00. 0.D 0 032 0.7 233 0 .2 2.1 3 0
0. 0 0 .7 o 0.21- 0 0 441.0 00 . 0 '4.6 00. 0 0101000

0. 0-o -0.- 0f 0 0-4 R 0 0 a.4. 0 0 3.2 0 111 -4. - 0 0 0
JA 20,Z o1790 05 57t

a~ 14: 0 D e:7o CoiTT 0 00020 - 1- 0 00 0 4- 0 0 5~j 2
141 1 1 1.172 t7 2 1 3 II 5 3 1 1.1 *: 4 -24 is7 is .

Gra1s ITrsen th* obetv 8o-8ltto 1f 1vial data for spcfe area wi3u ra.r1.1
Tise~~~~~~~ 1spel nlye 1o4oit pae ar base on all avial 1$t sujciey dutd



TEMPERATURE OCTOBER
WIND SPEED 2NKTS) WI2ND SPEED (KS 2 WIND SPEED (KTS) WIND SPEED INTO) WIND SPEED INTSOI

TEM2P -Cl 03 4-0 -2223 4U 22 'I2-3 4.23 12-22312-3 -3 2(2 1 111 I2 1 -3 J4-20,1 -22 22-33 .434 2261 I'CI 0 -3 14-10111-21 22-3 34 2261 II'd 0-3 4-2242-2222-3034I OW (-1 0- 4

)odrdp 2.3 l 00 32.33 . 2 0[0 32.33 0f- -.0 0 34%35,0 0 00 32.32 0 + 0 a0
"an widsed34,36 1 21 0 -0 32.31 , 2 _ 2 0 0 2.32 0 0 0 2 t 390. _0 0 0 1210 + I + 01 0

It .33 12 0 0 24.26 3 2317 1 0 2 . .6 9 10 30.31 . . . 0 24.27 0 2 -0
H23 47 4 8 26 5 1 0 if4t7 2 62 2 _ 2 23.26 5 . 24.11 + 612 . 0

o f22.33&f) 26.26 7 39 10J + 0 24.21 . 3 2 0 -0 14.9s 1 20 9 . 0 26.-27 6 2523 2 0 I2.33 221926i 0 0
34.1725 * _ __ , 2 22. 22 0 0 0 2 -022.22l + 2 0 032 .253 0 5 is 1 0 204. 2 23 0 + 0
21.45 226 I I 1 o2 0 22.221 0 0 0 0 0 22.2 a 0 00 20.01 12 2 2- 0 22 223 0
22.2 0 _0 2F -0 0 lol 0122 0 _ 0 0 _0 _01 23.29 a02 0 0 0 20,21 0 0 0 0 0 26.7 0 0 0 0

_20.22 2 0 6.27 101 0 0 i0.270 0 00 26 2 02 0 0 242 0 0 0
2 a2 0 1 0 a, 42 0 0 ~ 2 0 0, 0. 0i 620 0 0 2.20 0 0 0 0ne n *202...!2 ~1 jO ,J 223 0_ 0 ~ 2-- 01 0 4.60 0 0 -0 0 22.22 0 0 0

ndithtet393 721 427 2053 992

WINO SPEED (NTSI 6 WIND SPEED IKTI WINO SPEED INTS) 8 WIND SPEED 2NTSI 9 WIND SPEED (NTS) 1 0
It321 0 'C 0-3 14-112 111-3310 34 21 4C 2 -3 4-22 2-2 2-3 434 .11 11-3 4-12 21-2222-33 .2 214 'C 2 -2 4-to 12-11 32-32 1. 1614m -cI -3 14-12 111-21 t2-3),, 14

32,32 + I 1 2 1112.3$ 0 01 * 0 0 112,33 0 0 0 2-.2 0* O 2.0

262 2 0 3.2 0 2 1 0 0 3431 0 - 1 0 0 6 7 0 01. 01 42 0 6 -
33 26 1 01 12 2 22 0 0 24.26 + 2 4 1 4,215 2 4 * 01 14'0S 2

- 24 21 5. 24.27 2125 33 2 0 142 0 2222 22 .2 a26+42 201 1112 22 6
22.23 + 1 11 0 0 14.34 0 4 6 2 0 24.04o 2229 1 0 0,91 +* 1123 1 0 102.22 2 S42-3

110.11 0 - +1 0 0 22.23 - 0 0 0 0 11.23 0 3' 3 0 -0 4.24 0 * 1 0 0 26.2s I is 3
23.26 0 0 0 24.i,225 00 0 T 22 1 0 00002a-6.2 00000 2.7 0. -+ 0

0-~..- 000032 00 0 2 00 0 242 000 022 00000 00 G

a2142 2.4000022 00000 262 000022 0 00 0 0 22il2 0a00
the given value) 22.3 00001014.18 00 0 2.6_0 0 t0.2 000022 0 0 00

1.20 _0 0a] 0 23 0 0 1 2 30020 0 -- 70 0 7 OL F 0. 0 -0 0J J
won2 value) 126 300 6712 20360 1773

WINO SPEED 2I(TS) 1 4 WIND SPEED 6092I 15 WIND SPEED 26052 16 W IND $FEED 6068 1 7 WIND SPESD 2N062 18 WIND SPEED (11161 19
It"1 ICI 2 14-20112-1192-82 44 2106614 2' -9 4-20122.32 22-16 44 for1 I -C, 6-2 4.022222 64 2Tim 'I 1 - 40 3 - 2222I- 2 !1 2 26t 14 I'C). 0- 14-24 22-ti2 .3 .434 OOim I' 1-2 14-10111-2111.31 94

to 26. 0 2 . 0 13,1 7 , 0 0 24.27 0 - 0 0 "m.2 0 11 0 0 2.6+ I * 1 0
11,11 0 2 1 - 0 14.22 * 1 2 a 0 24.16 0 + 0 0 0 2".2 0 2 t$0.1,7 * 1 1 2 1111 #1 24. 1 a 0

4.6 * 62 I1 12 23 0 20 2 0 22.231 2 6 6 26. 2 4 + 0 4.6 2 S 4.2

22,23 to I9 4216.2 0 24.62 11 *2.111 4 17 26 1 0 61 2 13 It 3 01 10-.26 29 216 0 t 4 #

26 L 2 2324 92 3 62 2 0 to.It 227217 2 0 011 22 26 *0 216.27 : 2 24 4 *
2626 0 0 2627 23,I 0 2.2 2 02 4 2.26 55 - 2 0 18,10 * 4 1 4.20 3 4 -1

24.57 0 0 I 0 24 0 0 1 0 0 2.26 01 2 2 4 0 0 -2. 0 2.7 4 0 262
24.24 00 0 12 2 00 0 0 It.ll 0 02 400 0 24.2 0 0 0 t4, l? 0 0 2.22

22,23 0 0 0 232 0 0 262 00 0 .2620 0 0 2.22 0 .6 00i-
20.22 0 000 3 U 1 00 0 6.1.1 0 00 2620 V 02.2 00 1, -T -0 00
40i8 j 0 0 0. 11 _0101j~jL, ItF0 01 .6 0 0 0 of 0 0 01W jVOW

2352 374 222 624 19 lilt2

WIND SPEED 26052 23 WINO SPEED 20062 24 WINO SPEED N052)
2 5  WINO SPEED I65) 26 WINO SPEED 26052 27 WIND SPEED 26062225

(11,1C1 02 4-2122.21 2- 464 IRV0 'I - - 4-10 122-22 8-M 34 222 2'C2 4-3 .222-226 94 22W2C 4-26 22-2 6.31 Tim o2621S TW '2C2 6-814-1011411-2 41 634 2 00 1 -3 14-22 22-22 2-13194

24.24 0 * 0 0 0 2".111 * 0 0 112.27 0 2 2 0 26,26 0 2 1 * a 14,.n 0 Of0 23.26 #1 1 * .1
22.28 0 . - 0 111.21 * 2 2 * 0 24.26 0a 4 2 1 4,27 820o 5 26,21 + 17 62

.I2+., 5 2. 212806 00 0 .5 14 o 4 111.16 4 2 7. 0-1
to --WI~ : 0 0 02 3 1 0 05 0L 0 6. 0 0 0 0 02 it 0 .4 0 0 0 0 .

' A 1 - 100 0 .'5 0 0 0 2.2 00 0061 1.21 0 00 131-RF7 06 6,1 A0
'. ~OFoT10 -- 14 4 0 7~' aF 01 0t01 oj0 gj UbIE~1 -T1I

276 7a D7 04 026 440

( I' S -6422-0 .3 64 14'C2 6-ii .4 22 - 4 200 ' 6. 3 0-062.- 43 0 6.C 0- 4-0 a22 -) 46 11,14 'C 64 -22-2 924 0 62 -02 -T - 220 4

26.2 0 .0 0 2.7 0 0 0 0 22s2 0 0 0 0 0 4.11 0 0 2 2 20 0 21.1 0 22. 0 a 0 0

24.24 a10 00 2424 . of 0 0 26.2 0 02 0 2 ~ 14 0. 0 2 2 6. * 461 062 ,- 0 0

4.'Q0 2232 CIO! of 2 . 201 *2. 00 04' 0 620- 0 61.3 .0 a2
of00 01 4.6 10 0 62 1 00 00 a 4- 0 00 s - 00 3. .2.

2.2 000 1. 00 0 0 .- 0 0 - 00 0 -,- 04

-- 0 0w 0 t -' 1-0 0 00+ 3 . 4 -6 01-000-1 264 TO 0 0-14 0 11 1 4 Rl -. 0 04-01-111qil -I - 0E C
10.17 110 0 01 0 117 0 1+ 0 6 It'll 00 W1WO6o 04 1 i ~ WU 2U o 1 IS 0 0 I IYV I lilt$ - 0 1 * a *

It 6 -106

I. Itiv oplto faalbedt o pcf~ ra ihv eadt upce iss 6W

4poiepg)aebsdo l vial aasbeivl dutdwr iswseiet ~' 5



OCTOBER SEA SU
1600 17100 E 1800 W 1700 1600 1500 1400 1300 1200 110,

2608



SEA SURFACE TEMPERATURE
1500 1400 13 00 1200 1100 1000 900 800 700S

1 Ji l I TT- FfThFlm 7TV1f 1 11 1 11 + 100

8- 24
6F N

00

S

13 14 2

-~~1 t _ _ _ _K

1 310

I I II I I ~80~2

150 140 300120 100100 0 80070



SEA SURFACE TEMPERATURE
Sea surface temperature.!eto 

3 -.

- Number of observations SO

ICumulative percent frequency of sea surface temperatures equl 7oo ls 0 70

90 than the temtperature intersected by the curve %so0 Z50

30 30
6020 20

12 1 71 0124 2 20527 IS02930 31 3233 -23 24 25 tot2702 3031 32
4! - S tandaord deoviation, of sea Surface teMperatures (C) 1l

100-to 1300 8-1.2 too114 5.2

70 70
so $0

460 40o

IILACK LINE Melan sea surface temperature 1*C1 30 40

:0 ZO.
OLUE LINE Minimum (1%) sea surface tempeatilure (*C) (1% Of the temiperatures were equal to or l09s than the given t0 1s

RED LINE Maximum (99%G) sea surface temiperature (IC) (1% 0f the temperatures were greater than the given value)

,4 M o 4 1-. 12 100 9so 1-. e3l011? 801 14 10 357 So.)1 15 10 $ .. 16

OS . ,. s so o . * 5 * 0.
70 70 70 . 0.70 70
so Oso to 6000.. O , o

to 40 401 40 40 40
so 30 S 5 . 30 so 30

to to to too' " to to
IQ......... t o ... ...

00 10. . .. ., too 10 ma

75 .7, 70. 70D 70 70
so so- II* so 60 s SoS

Zoo %Og.- O O . . . o O .
40 . . 50 40 so40. 40 . , 40.
30. so30 30.. 30 . 30 .'

Is to t . . . o toS , o o

111511 04 I9 )9 111 31 71 I 4 IQ 5V s1 I f u 4 1 Igo5iO00 1411 0A 41 I 1 51 -.t16017 15 It 3

1029 01000 30 fl ,. 31 32 tOs~ ~ 33 34)1 5.
O100 I t og o s .. 16 IS

so . so so 30 . Of
7Is In. c g , 5. 70.

Ise %s Z51 x- go Us -

40 30. 40 4-* 3 0.

15o ... .. so IS- . . I so .. I

tos It 31 4 0 1011 0 SIt 1 1 141Is 4 a 6 I 0 t 121)1r4 51 I 14 16 If

2qai!s represent the oiblective compilation of available data far specified areas wtoit regarg
The q1RgpLht analyses (opposite page) are basted on all available data subjectively adjusted wit



kTURE OCTOBER
263 310 1 30 71 3=1 2 2 Ica00 3 3= 3 00 119 31- 0 920 3.2.2 5

92, 90 9go9 90
90 00 90

0 70. 70 70 . 70

petroburs equal to or less S0 60o6 60
%50 -:0 ZOO zoo5 %s0o5
4040 40 40 40
30 30 30 0 30
20 00202 .2

,t0 203 * 10 0

or-93 245 2 207 29303 _333 0 24 20 26 27 20 303 23 t22 4 262722 03 02 6 2 I ~ 90233 0243 If 0o 22 4 25 26 30 32

330013 P-1.2 6 24 8-..2 7 I a 414 8 3102 Se 8103 10 tell S-- 1 0
so 90 s0 t0o

601 60 $0 so s0o
72 7 70 70 .70

X~g .: 0Zso ZOO %so0 %s0

40 40 40 40 40

or loss than the given 3 02 03

thans Tie given valuse) 03923 i %I to2633 1224: to t6303332 %102 s 4I 0 6033 Itry.W 03333 is~ 32l 033333 2 1

120 327 .9 1 4 30 367 4.2. 15 29 ~ *. 16 8VI4 17 63 11. 1 8 5, .1.6 1 9

70 70' 70 t 0o 70 . ~ ... 70 .

ZOs %s 45 6 50 US .. 05 , oN

40 40 40 . 40 . 4 . 49

00 0 30 300
2: to. to to0 0 0

to 
I:

23 24 25. 26 27 284.,

90 %so. 32o 116 0 3
40 N . 46 48 44 N.4N

N .. N 60. 0. NsN

060 is. to gN 11 f5 0 ONT 114 s 2 09 fl

40o . o 40o 49 8-0 - ooIO. . . . . .9' , 04

00 T09 . . 3~. 05

30 7 0 20 7.' 0 70 70

a0s 30 30'' 30- ~ 30.3

is objective comspilation of av lobi. data for specified area wilhww reg~ard to suspected biases.
s (opposite page) are based on all available data subjectively adjusted where bWas was evident. 261



OCTOBER
1600 1700 E 1800 W 17 00 1600 1500 1400 1300 10

N LI28 203

sh 7

1171~~ 201il

4 0 0r

30
31 31

35 _____

60 o JiLI-IiI I IA I - II - I--I I i l ii .~ -11 L I Li A _Lt AL 1,~i ii. 1-i _U IJJ I Ii itIji ~ i-

160010 E 10 W 10 1604' 1500 1400 1301 120'

262Al



HUMIDITY
I 501, 140" 1,300 1200 11OC~ 1(00, 9001 800 70

/7 1-T-T-1 T I -,TT TT-1 1-'-T-T 7 ,TTT rF7177 T -TTTTT ~1 -T-aTTT-TT FTFYI- TTT TJ TIIVF 77 1-

20 20j

L-2 N

120

2520

121

25 40 10 161 11~ 00 0 0 0



WET BULB AND RELATIVE HUMIDITY
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WIND SPEED AND AIR TEMPERATURE
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WIND SPEED AND AIR TEMPERATURE
WIND SPEED (KTS) WIND SPEED tKtS1

Wind speed and air temperature TEMP~ (C) 0-3 4-10,11-2122-33:3 1 ('CP I - 3 ......-1 2-3!- -z -32.33 0, "-- 0 30.32 , 2]: 1

Percent frequency of simultaneous occurrence of specified temperature (*C) and wind speed -133 1 20 . 31

WIND SPEED 105sF knls 2.,23i 12 28 3 01 0 28 1 213 2 19 -
-3 , 35B 2] _ 26-27t 2l 211 32i 21

n2, 2 2 2 1 I 24.25 +- 2 2 1
0%l of- al 11 r-(% of on s pi rep-rted temperature 2-u s3 k0usly w nd peed of 2243 ts) __ 22,2

.' -, Indicates < 5% but >0 22.2 2 1 0 0 0 22.. 0 a -
-10.13 0 0 0 0 - i.11 0 0 0 0

.- s + + -Number of observations I a-.11 0 0 a 4,21 0. a 0 a
14.18 0 aa a f is a a a

-I i 4 Use of this table in determination of Potential Superstructure Icing is explained in the text -- 437 6

+7

WINa SPEED IKTSI 6 WIN S'EED tiNTS)

TE P 'Ci 0-3 1-i012 22 -33 34 TEMP (tCi 0-3 4-10 11-1122-331: 3

34.3 0 31 * a.ss a .

32.33 0 0 a 31 3 3 01
3012 . I 2 2-fa 12 13 1

. 4 13 - 4 .0 -, - I 2 2
20.t 3 las 36 01 24.26 + 6 12

24. 0 2 0 0 22,23 0 0 0
1,243 1' a a 21 , t- 0.

BLACK LINE Percent frequency of T H index ?!24°C (75 21) (discomfort may be experienced due to heat) - 0,i o 0 18.13 0 a a a
1idS 0 11 a 0 0 0 ll

BLUE LINE - Minimum (1%) air temperature (*C) (1% of the temperatures were uqual to or less than the given value) 10,11 a a a a a - 14,1 a a 0 a

14.1 0 S a a a I " 1 10+0--RED LINE Maximum (99%) air temperature (C) 1 % of the temperatures were greater than the given value) 1374 25

WIND SPEED 3KT$)
'I 

I WIND SPEED IKT$I 12 WIND SPEED bKTS) 13 WIND SPEED (ITS) 14 WIND SPEED iKTS) 1 WIND SPEED 1 KTS) 1

YEtcSP .1 -3 4-Is1211-2222- :34 1 TreW 11 0-3 Y-C1455 3 EW 1K)0 -3 2 1 02211-fi22f3 3 14 TEW K14 0c-3 14-10 1 -2152-S3 .34 7 P c14 1 0 -3 4-i0111-2111-31 34 1 26 '1Ci 2-3 4-101i1-21225-33 3
34.7 .[ 000 31.33 1 0 *40 00a 1 .00 1 a 6 21.11 ia 0ee a __ o a ito 'ai2~
34,1 21 1 0 a 0 i _ 3 a 0 $4.35 * 0 0 8.17 * _ a a s1., 1 2 2 0 a 24. 1 -, _ a
1.33 1 1. 0 1ens ' 7 26 16 1 + 1.' + . - 0 0H 4 2.1 2 Is 4 1 24.3, 2 6 4 3 0 2. 4 6
103 63 12 3 00 .4' _ 17 14 2 + 2.12 * 2 2 D 0 ' ,2 I 10 24 _1 - ftt. 3 1220 1 0 .41 22 4 7 0

t ]N 2 2o 30 1 0 24.2 _ I 2 I 23.2# 3 14 I 1 0 210.22 0 1 1 0 0 tn.2 a 14 13 3 0 IS3 4 I1 12 --
11.27 17 0 4 . Stul 0 0 - . n 0 6 29 I I "0 If4.23 0 0 -0 -_0 -4.13 . 3 6 1 -0 10.1 0 I - 01
24.2 0 2 . - 0 0 0-0 0 24.5 1 4 3 n 0 4.C? 0 0 0 0 0 IN.17 0 0 0 0" - 14.1 6 0 0 0 0
2t.e3 0 0 0 0 0 a. 0 0 0 0 0 s ' 0 n. 0 u,, 0 14.5 0 0 0 0 11.1 0 0 a __Isis O a O 0 I
W.it 0 0 0 0 0 4.27 0 0 0 000 0 0 0 0 0 12.43 0 0 0 0 0 --- ,o2 a 0 0 0 D

11,1. 0 0 O, 0 0 0 2.12 1 --a a I 0 a 6.6 22 , 00o --a0
t . 0 -01 , 0 00 .l.1 0 40 0e 7 a a a 0 3.3 0 , p a _ lO101OL0

37 522 oil 1296 321 22

WINO SPEED (KTI 20  WIND SPEED 1KTSJ 21 WIND SPEED 2KTS)2 WINO SPEED I3Ts823 WINO SPEED (T)224 WIND SPEE2 (TS 25
tEW 2KI102 50111-122s 4 TIM I101 0-3 14-10531- 1 .4I YEW .cJ Q_$42ui-sx21. 1 (1410 - 42j2j23 4 YENI 110 1 -31 -122-3 54 EW11 -I i-22344

"..30 * 00 1.26 7 0 14.7 I 0 4271 0 0 -' 1 o
24.1 0 111 11 1 01 01 0 $4 f.15 I L -0 24M1 u.s 0[1f 0 32C1j l3 ~

2 1 1 1 - 0 4.,6 1 34 6 0 0 . 0 - , . I , t .1 ,1.,, 43 2 n 2 . 2 7 ,,,,, ,I ,

iii . v * u 1.231 5 1 .I _ 0 SO1 1 _ 3 I 1 0 t.22 1 2 1 33 1 + 15.1 3 19 15 3 * - 4.-3 I I5 I9 8
24.23 612416 24 .22- 4 12110 1 0 Itll_!413 __ * 23,23 2 14117 5 - 5l 231213W3 * 112.21 f 413 41 1
0.1 29 2 11 1 a 0 tl 242 1 0 0 0 T 7 3__ 6 13.27 1 0 0 4 3 62.7 3 1 3 3 1 + 22.22 0 1
34.1 O, , 0 ,,,0 0 0 o .I,,,, 0 , 0 0 t • 0 . 0 0 0 0 0

0.2 00 0 a0 sis 24.10.13 00 0 00 J]jiD 22.21 0 0 a a 0 9.11 00 000 4.7 000 0a-23.27 a 0 0 0 .0 20 0000 000 0 0 , 0 0 ,0 00 0 0 0., 0 0 00
1Trob 0 00 20.2 00 0 43 0 0 0 54 0 0 3 0 0 0 0. 000 02.23 0 000 . 0 0 0 A 7 000 0 , o000 04 4.2 0 00, 00

103s 164 sosl 124 Go noc

MIND SPEED 9Tt) 
2 9  MINO SPEED 2O61 30 WIND SPEED 3KT1I 3 1 WINO SPEED 1KTS3 32 WINO SPEED IKTSN33 WIND SPEED 1KTs3

3 4

law 2 I 4- 2 22 5- 40 tW 14C) 0-3 4-1U 115-1+ 334 MY3 1 02 -3 14-1013 -22- 5 34 1W 00c 0-1 14-22 22-2222-33 434 2234 101 0-3 14-26 22-522-3 434 YEW 0 I-C 0-3 14-24122-22 5-33 .34

22.23 Of . 0 0 2.7 3 _- 1 * + 0 24. 23 04 , #26. 2 * I 1 0 0 0.1 0 -0 . 01 a 10.27 0 0 0 0
00.22 01 1 " 1 * 0 14.1" * 1 1 1 0 20.23 . __ 3 0_ 20.2 0 2 6 1 0 16.. L -0 14. T -+ 0 3 I 1o
IO.4 I 4 .. 24.24 63 I 0 1.27 I . .4
24.27 11 20 1 02 3 23 8 211-1 4. 3 0 2.2 14 0221 3 242 26 93 * 22 _ 3 72 0Ilollf? 1 I13 tO 4 1 Illl I I 1 9 -2 6.. 2 10 19 T i.s 2 itI o 22 to 1 14;, 2 6 0 3 - ., T o
t4.5 i 1 6 S 1 4.5 1 2 34 * -O .7 2 e6 n "--4.22 - 6 30 4 u 22.23 2 15 37 2 e 2 7 14 1It
21.23 , 3 6 3 ,. . 64.9 1 3 3 3 0 1 0.1 1 -7 14 6 2 - .1 0 3 3
10.11 0 # 3 0 n 0 - - -- ,-- 0 0 311 0 -- 0 3 . 0 1 3 I 0o 0 0 0 + I

1,41 00 0 0 00 0 .1 4.3 0 0 4.' o 04.!' 0 n 0 00 00000 o 0 00 0-- . 0000 0 o - o 0_000
4.4~~0 0000 -- I 0 0 0 -. 4 0 0 0 .2 0 0 0 . 00a 0 00 2 - 000
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Graph represent the objective compilation of available data for specified areas without regar,
The i h analyses (opposite page) are based on all available data subjectively adjusted I
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TEMPERATURE DECEMBER
WIND SPEED (P3TS) WIND SPEED IKrs 2 WIND SPEED (KrS) WIND SPEED 1(IS) 4 WIND SPEED INTO) 5

T[3 f03) 0-3 14-0 1-1 22-31 34 TIEP r-C, 0-3 -1. I013-. 12-13i34 1 3TEIP Mt 1 0-3 4-10133030073433 TEMP 303 0-3 14-1 1-21023 34 0E6P M 0-3 14-12 -22-3 -341

C)3 an win spe 023 3 0 . 3  3 3 0 it . . 6-c'0 3.33 . 0 * +1a 31.11 0 .10 0 0

08.01 22 3S 2 01 0 6,0228403 _f3__19 1 0 30_1 _0.31 0 60 1 0 006.07 21 210 35 0 Z4.'Si " .21 2 1 0 06.07 1i 1 35 0 26.07 4 I o 26.07. 7 5 , 0

of22-33kh) ~ 24.26 2 2 2 0 020 -*2 0 24.20 .1014 1 0 24.20 4 19 1
2  

: 0 04.22 80 o 0

2.3 1 0 20.01 + - 2 2 0 0 0.27 2,3 . 0 .03 o 0 22.27 4 26 o7 o
2 0.23 0 { . 20.31 0 0 0 0 0-. 0 0 0 0 2 .23 0 0 0 0 0 20.03 2 2 0

0 0 0 ,1 33 0 0 0 1. 3 a0 0 01 0 36.36 0 0 0 0 0 20.16 2 1. 1 2 0 0
6.', ~ I P t 4,-0 0 0 3.700 0 0 17 3..3 0 0 0 0 _0 363 0 0 00 0

0,3a2-0 1.5301 01 0 0 0 14.26 0, 11 0 0 0 . 5.1 0 0 a 0 14.31070

Ined in the0 text 121 3 0.33 00 ;00 0 O 13  0 0 0 003~ 0 0 0 363 j
437 003 440 - 989 931

WIOSPE '01WINO SPEED INTO) WINO SPEED INTO) 8WIND SPEED (KS WIND SPEED 606 10
IC4 -,10-3 14-10 33-0300t-3 634 TEMP '-CI U-3 6-3033I-6322-.33.4 I TEMP '03) 0-3163132 - 434 7082 I-Cl 0-3 4-30 4310- TR 1-0 0-3 4.30 13.213t2-3 434

- -J, !o-o4 - ..- - -• ----- ,o ,,'•2.363 0 .2.3__ 0 . 0 . - 0 0 3t,33 0T .
0  30. 33 0. 0 0 01 30.31 . 0 0 0 0

32.33 D0 0 3i 31 0 0 .2+ 0 o 0 0 te. 0 + 0 0 0

0.33 + EIJ 26 2 1 3 2 6.26 . 3 7 + 0 2667 0 I I 0 6 287 1 94
2 413t 4t + + 2 27 1'" 0 24.25 9 11 -6 ,..,, -19 2,1 2 o . o 0o ,.,26 . .17 026 710 36111 + 0 0... 8 8 121 0 . . 4 1 0 6.6 30 b 111.11 4443 7 0 0

4 H0_. 1 3 82.23 0 + 0 0 0. 22. 0 2 1 * 0 02.63 + 5 7 4 0 20.83 2 142 0 0
.0 *'110 0 20.23 0 0 0 0 0 1 0.83 0 0 0 00 6 ,36 0 * 0 0 1 36.36 0 * 0 0 0

to heot)_. 0 0- ., 0 0 0 1115 0 o,.,, o 0 0 013"31 0 0 o 00 01
36.16 0 0 0 0 367 0 0 0 0 0 36.17 0 0 03 0 0 4. 0 0 0 0 0 14.31 0 0 0

ithe ginvlue) 313 0 0 0 0 0 3 30 000 342 0 0 0 0 0 3.30 0 0 0 0 6,6 002 0 1

3.36 0_q__RI 0 0 0 of a o6 0 0 0 a-- ' , 1o l -j .,--2To -- Z --o o o o o 0 1o __L
|6V 1374 29 775 1692 1948

WINo SPEED IKTS) 14 WINO SPEED 36TS 
4  

WIND SPEEO 16TS 1 6 WINO SPEED 6T08)
2 7 WINO SPEED ([ 

'
1 18 WINO SPEED 16TS 1

7 .C 1'0 0-6 6.-30 33-2322-S .34 TIP4P I0 -C 3 14.010114 2-38 464 38332 '03 0-3 4-10 33-83612-33 .341 TE 0 (4 I0 10-3 4-10 33-2331 634 TIP 'I -3 4 - ri3-83 3144 TIPP M 0 -1 1- 4-26 31-91381-3 a434

_20., 0 -02 6 I 2 30.. 11 0 o 32.33 00 + 0 0 0, 0
06.67 6 10 20 1 2 0 5 4.26 1 4 1 0 0] 061.261 1 0 l 0 20.33 0, 0 0 0 6.7 0 1 0 0
04.26 2 1924 1 0 4f 2 41 0 0.3 4 8 8 0 6.7 I 0 7 _0 o 1,I IO 0 OI-- . 3 2 - 0
26 _.6 3 24 e 0 251 3 12 20 I 0 -I,- 0 II I - 0 2. I a . i1 0 0 "" .6 3 4 0

I. ..- - - -2 24 02.1 Is ,,,, 1"' 1 6 5 0 21 4

26.63 a I 1 01 0 60.813 314113 3 0 36.26 4 It1 !2 - -0 8 2.5 214316 -3 . 4.26 21is1i 2 01 26.63 21Is 3 4 *
6.26 0 7 0 01 0 2.6 31 .I 38.371 0 I 0 0 86.63 0 2 3 * 0 MI.S I 14 21 4 0 26.3 2 t 12 9 3

.0 a _ - -,.,,, o -_ - -o- ,. -_ o o , ,, ,., ,, , , . --.i- + q o o o1

3. 01 0 0 0 0 362 0 , 0 34.36 0 _0 0 0 0 lo26.2 0 - 0 - _0 25.3I 3 3 1 0 14.21 * 2 3 * 0

0 o o o __R o o " " " " I" t. o o o

14.36 0 a 0 0 4,6 0 0 0 01 0 I2slip 0 0 0 a 38,57T 0 01 0 o 0 0 3t.36 0 * . 0 0 4.8 0 0 0 0 0
3 0.3 00 0 0 30.36 0 0 0 0 0 3.3 0 0 0 0 0 24.26 0 0 0 0 0 36.37 0 0 0 0 At,3 0 0 0 0 0
Rd0.33 0 0 0 0 0 0.230 06_ 01 0-, 66jit~... 62 DO 42 62 0 0 0

7iio±I07LJLR0 0 0 o o 03o 0 0ifb O " 0 0 _jtf0O SJj '0 0 0-
2911 321 224 554 689 1127

WINO SPEED 3606323 WIND SPEED INTO8324 WIND SPEED 1081 2 5 WIN PED1026 WDSPE(0827 42DSEDIT328

WIND SPEED INTO WIND SPEED INTO) I IND SPEED IKT)
3

,. ,+ 0 0 a 0 233 , o 0,-0,0,- , , , o 63,, ,6.6-4 ,.,,I 003 ,94

0. _ lI.Y ff2 I 0 I of 0-0 ] 0 4.2] __.0IoI.. j 1 " ".IWill ' liI .o o1, o

j 1 2 3 143 9 6 2 a I 1 24.6 0 0 2I .5 640 ,1 "1

I.IIl I O 0 .I I 0 , ?. 0 C , 6 :! , 1 " 6 1
:1 9 a 1[ .1 ,, ,- , o ot o -.- o l I I ol o0 I .I 4 -' 7 o 0 14. -1 3 is 19

181 jf0 ~ 7~ -A~~jt 3 53 1141 2I 421 1 1_I _6 I02 41 31 11 0 1911 7 7 * a 1411L 71 1 0

14.1 1 10 to o 1 1#",- o * . -.- 1 - J '] o o 0 1 , 0

--- __ -__o 3 31 1 - - - - - * 3J 626 7 o 1 'J 0 0 --

0 0 0 -- 0 0 0 0 6 0 0 0 0 -0,-03 + 0 0 0 0 0 - 1 0 0 0 0 0
1062F 07100 V50 421 16 144.

WIDSEDW683 IND SPEED .0TS3 WINO SPEED INO WIND SPEED WNO IND SPEED INT823 WINO SPEED INTO) I
3662i-C 0-1 4 2-1 6 2 -33 46 04 IP c3 1 -0 - 20 22-62- 0-3 (4. '13 -22 2-m . 42P I'Cl 08 4 011212-33& CVO - 4-. I 2-6I6- 3 4 3 6 -1 14-20221-62 t-3 434

__3,6 , I I0 0 0 0 1 4 2 0 0 S 2 . . iI 2 0 - *1 0 00 26.271 . 0 0 0 01.1

36.17 0 19I0 2.26 . . 1 4.26 . 0.10 20.66 I 0 22.39 . 0 I * 0 24.26 0 6 0 0 P
24.26 1 1 I 0 16.17 . 2 1 I + 2031 462 1. 06 93 642 I 7 42..21* .

3.6 . 010 0 I 342 8 9 62 7 2 0 . ~ 6 8.0 1 7 24 13 -4 20.6 . 20 I

34.23 . 5 10 4 0 I2.23 2 15 17 5 2 -- 66 2 7 14 11 1 4.5 1 8 9 3 1 6.7 . S I3 10 2 6.4 1 3__ _ _ _ ___ _ __4

1. 0 0 0.6 0 0 0 0 - 0 0 0 -1.1 0 0 0 -4-3 0 0 0 0 0. -2.2 0 0
-2 0 . 0. 0 1 6.2 0 1J J 3 0 -0 4- 0 0. 1~ 0'.1 1 3 0 0J .1 0 0 0 0 0 -4.S 1 2 0 0 0

100 35 o1 o0 24 -2445-U -0

ob0ective compilaion of available data for specified areas without regard to suspected biases.
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FIG. 1 PREVAILING SURFACE CURRENTS SUMMER,
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FIG. 2 PREVAILING SURFACE CURRENTS (INSETS)
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FIG. 3 PREVAILING SURFACE CURRENTS WINTER, (
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CE CURRENTS WINTER, (JUN., JUL., AUG.)
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FIG. 4 PREVAILING SURFACE CURRENTS (INSETS)

INSET A

8o30 82" 810 800 790 780 W 770

90 
9

0.991

1.00

0.80

0007
837 0 08 4 8006 79 8 70 2

-~" Prva~g ~.rentdw08w
0.9 ber 1.0c~. 1,1 p~di

60 60 1,



FACE CURRENTS (INSETS) WINTER

780 W 770
- 100

90

INSET B
930 92 0 910 900 890 W 880

l 80 30 -3c)

70

7020 6020

010

3-67 466

0N 64~~ % N

O2 0 00 , j50 00

40 
e10

30 20 2

S2" 3 30
S__93' 920 91, 900 890 W 880

SPr.ovobg cvr#Nr dJtction

1 t12 Amea speed in kows

A45 2 3 Maxnme speed obseved

N ASPred fqec of ckre sel

78" W 77'

IL 343



0 0

FIG. 5 MAJOR OCEANIC CURRENTS

The South Equatoriol Current sets west from South America to the western Pacific, occupying A branch
a bfb between about 4' N and 10' S Part of the current turns south at about 175" W and loons the mer, the speed
counterclockwise gyral of the South Pacific. winds, and off

In the Tasmon Sea between Australia and New Zealand the currents are variable but an east about 10 knot
set generally predominates Port of the East Australia Current branches and flows east toward $via a south so
New Zealand The motor part of this current, however, continues south untif it mergets wih the east- word Ninety N.
setting West Wind Drift The combined currents flow northeast along the west and east coasts of Currents c
South Island, nose between

The seasonal circulation around New Zealand in summer and winter are shown in Figures 1 direction To th
and 3; current speeds are generally higher in summer. The prevailing current direction shows little December to Fi
seasonal change along the west coasts of the islands, but the current tends northeas$ in July and South of P
southeast in January along the east and soth coasts lands at speed

The currents in the New Zealand area are greatly influenced by winds and show consider. the Southern H
able variability in direction and speed. Thu current usually sets northeast along the wit coasts of cold water flo'n
the islands Along the east coasts the currents vary seasonally, being strongest in summer when considerably to
the maximum speed is about 15 knots along the northeast coast of North Island Occasionally cur. than in the ape
rents exceeding 20 knots are observed north of North Cape Because a

Close to shore along the west coast of South Island from about Jocksons Bay to the south- Difth i not well
western extremity of the Island, the current sets almost continuously south at speeds averaging 0 5 flow tans the
to I 0 knot throughout the year The current farther seaward sets north shown in Figuri

A branch of the general no-th-se;tIng current that flows post the northern port of the west Peru Currents.
€oast of South Island turns east and flows through Cook Strait The southeast set out of the strait is The Cape
most apparent in summer enters Drake P;

Between East Cope and Gable End Foreland, a constant current sets south outside the 100- The set then ve
fathom line, ts speed verages about 1 0 knot, but greater seeds occur after trong southerly to a wdth of a

winds From Cope Kidnappers to Cape Palliser the current is variable it sets south after southerly speeds n the fi

gales, sometimes at a speed of 10 knot, but seldom lasts for more than one day

COMPUTED CURRENT SPEED PROFILES, CAPE
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41C CURRENTS

or,ca to the western Pacific, occupying A branch of the West Wind Drift flows northeast along the east coast of South Island In sum.
ns south at about 175" W and joins the mer, the speed in the open sea may occasionally reach 15 knots, especially after strong southerly

winds, and off Danis Peninsula the speed is frequently 2 0 knots, in winter, the maximum speed is
d the currents are variable but on east about 1,0 knot Close to shore, speeds may be higher Between Cope Campbell and Banks Penin.
rt branches and flows east toward sula a south set occurs after southerly winds From Banks Peninsula to Timaru, the current sets to.
Inues south until it merges with the east- ward Ninety Miles Beach after strong southeast winds
it along the west and east coasts of Currents are variable north of New Zealand East of New Zealand, east sets tend to predom

nate between 40" and 50" except from September to December when currents may set in any
er and winter are shown in Figures I direction To the northwest and southwest of Chatham Islands, southeast sets predominate from
prevailing current direction shows little December to February

current tends northeast in July and South of New Zealand the West Wind Drift sets eastward post AuckLand and Campbell Is-
lands at speeds as high as 15 knots The West Wind Drift is the largest ocean current on earts, in

enced by winds and show consider. the Southern Hemisphere, i is a barrier between the worm water of the lower latitudes ant' the
sets northeast along the west coasts of cold water flowing around Antarctica The speed of the West Wind Drift decreases, then increases
Ily, being strongest in summer when considerably toward Drake Passage, where it averages up to 07 knot, about three times higher
oast of North Island Occosionally cur. than in the open ocean.

0 Because of variutions in the strength of the wind, the northern boundary of the West Wind
mi about Jacksons Bay to the south. Drift is not well defined, but there is a significant set toward the northeast and north where the
ruously south as speeds averaging 0 5 flow join the southern edge of the eattsetting South Pacific Current The South Pacific Current
I sets north shown in Figures 1 and 3 branches off the South American coast and forms the 'ape Horn and
i post the northern part of the west Peru Currents
sit The southeast set out of the strait is The Cape Horn Current sets continuously eastward close to the tip of South America and

enters Drake Passage at about 70 W in a 150-mile-wide bond, with surface speeds up to 2 4 knots
if current sets south outside the 100 The set then veers north.northeast, and when it crosses longitude 65" W the current has narrowed
p*eds occur after strong southerly to a width of about 85 miles and its speed has decreased considerably The profiles of computed
variable, it sets south after Southerly speeds in the figures below show the well-defined limits of the current
more than one day

COMPUTED CURRENT SPEED PROFILES, CAPE HORN CURRENT
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FIG. 5 MAJOR OCEANIC CURRENTS (Cont'd)

SURFACE FLOW OF PERU COASTAL CURRENT

Ru*iv I notion 2 Iegown 3 The Peru Current is
900 80 W ~ 700 Sept through Apt Sept through Aptr IIIII Sept through Apr 4* S antd flows post Porir= Maty through Ave May thtrugh Avg r-"May through Avgthrcurtre rrdo

1 1 distinction is made printi;
411 based ott persistence and

menspeed of 09 knot it
O~ ~ The surface current

18 1 9 anging between 0 2 and

1e0 9ut AO, Hha 94Pse ienan the Galapagot

qusently Flow ClOs* to shot
S ability of the Pero Curreni

ward, end there is no sodl
flow,

L kiont 4 Region 3 Rotten 661 gllll Sept tt ogh Apr Oullll t tivreogh Mar Oct tttrotigh, Mor

=5 mayit through AvM p lrV elo C Apt togSp

200 5.oa0 ie

rul itrvkSet6Ql p vvihS

El AN.i eerlyies4i edyaTbotsvnerIs

kinew~~~~her 7 oltllls )ostroelowe Rvs"

20 1-20 gl Il vel j trugh Met Juln throeoti Meer The Perug OcaarCrr
Athrtiougth Sept 90it thr=g Sept throughut4o 0 Sao

bdy wond abu sein thea stesi
2__ I@itOnenlei Oe n Thecse edr the ntrey

0 Thi~seo current flw atwrose

-Current BondorsigPeruCarrnt isercensisd tre e tF

____ A 0 cc~ o the osacrrioc Equtothe Codro
sped @10ow beweesn

IIHii~ulvlii eerasi idureg ihel
900iili 00

t 
0W,0 7(50II~f lute SThe Perueiu Oceani C9urrent l1

r-- p f-usSetVl hruh et en ped(.W Dif)ataou "*S 9 i



CURRENTS (Cont'd)

CURRENT PERU CURRENT

Room" 2 5.eon 3 The Peru Current Is a narrow, fairly stable current that flows northward close to the South American coast it originates from aboul
SUi thrugth Apr pi wtvugh Apr 40* S and flows post Peru and Ecuador to the southwest extremity of Columbia The Peru Current occupies two distinct regons, the in.
Mqy thitug Avg May tisvgth Aug short current referred to as the Peru Coastal Current, and the offshore current described as the Peru Oceanic Current. However, the

distition is made principally from the biological characteristics in the upper layers Peru Current shown in the figure to the left5 is
bosed on persistence and sp ed, Th most outsanding current in the Southern Hemisphere, the Peru Current, is not very strong but has a
mean speed of 0 9 knot in the northern region where the flow is most persistent

The surface current shows a high constancy throughout the greater port of its length and is ltle affected by latitude or season
What seasonal variation does occur is shown In the surface current roses m the figure to the left, the current tends to be most variable

H finent and the Galapagos Archipelago The currents ore stranger rneor share and weaken with increasing distance from shore
south of 10' S during the southern winter and north of 10' S during the southern summer. The current most frequently flows at speeds

qintly flow close to shore as indicated by he south component of the surface current roses Because of ts he m erate st ed and u€n.
411A~ In same regions, however, the current is very weak, with eddies occurring at irregular intervals, south settin cauntercurrents Ire.-

w vnm * ability of the Peru Current, its exact wti boundary is difficult to dot, ,mine, the flow wet of the Peru Currew is also markedly north.
1 word, and there is no sudden change between tshe coastal soe ot moe persistent flow and the oceanic region of less stable or weaker

flow

WOct i10i1114t1 Mu m Ott itwregti Mar
Apr itvevgti SWp Apr itirsop Sees

-. 6 m,. le" - EL NIIAO
r=Apr 16ovai, SWp

El No is generally idfnified with large-scale disturbances which occur in the .onheorn Po of the Peru Current in certain year, repast-
ocely at about seven yew intervals However, El Nino is on event which has been observed i lofe December quite frequently

0 E In December ihe northerly winds blowing across Central America drive water from the 0ul f Panama southward along the Peru coats
This currew flows southward in a bond I to 2 miles wide between 3" and 6 S. The intonsity of this phenomeno incroi con-

0 sideobly in some years and influesces a largert of the northern n eorsare portion of she Peru Current than usual During such per" the
n gq si Si Peru Curren it diminished, the wemperaure of the ttface water rises sharply, and the southward flow extend as far as 20' S This conditien

results in a layer of worm wae about 75 le deep and as wide as 20 Miles

a". mI The on' in of this fNow is no deliniely known, but northwesterly winds thai penetrate farther south than frusal do cafu hoPru Current
to weakeinj c so so shoreJ 601soth-setingfleelp asW the10000 cool Peru Curret FS replaced by worm wate with chasracteritics sitilain so those,
of the Paicific Equatorial Countercurrent,

The southward excursion of El Nc is most prevalent January throutgi, March, offer which i is hake by the reapip ance of the south-
lose 1 easterly frodis wind reigumv.

M Ja rvh44 The Peru Ocesaii: Curfewd originates mainly from the arn ot onsris of Oo South Pacific Curfew (loae nortlh ofthe West Wind
=July "irovolpi $w ___ Drift) at about 40* S, 90' W It sesh north and northisto and has the ch actrtsc foeaures of a drift in that it is a brood, slow-sovin flow

%that extends about 900 miles westward from she Peru Cotal Current to about 90' W a iss widest section and sends to be eosly isnfluseiced

M YJToW0jM;. by winds Is join% th west-setting South Equatoritl Current and completes the onsicycloni movesment in "h eastern port of the South Pacific
Ocean The speed in the central part of tle currentas about 26i , 8W W may ot tmes afain about 0,9 ko

A seasonal current rose for a region within the conter of she cutren, shown ,s the left hand figore on the following p . indicats a
significant percent frequecy of v toward flow, which becors greater westward as current speed decreaoss Compartion this rose with
the rose for region 2 is the adtacent Peru Coastal Curre skows the differences is speed and direction between the two currents

K The complicated pattern of vpwelsng and wind reisuts in variale cu ern speeds between 00 and IS knots ne r 13' 423 ond a mean
speed of 0.4 knot between 22' 36'S and 3" 00 5 Countercurrens may occur near share

d .II Ir.a"1""i""1ii1 Yeai, during which El NiAo has been r'scord*d wish groter than usual u sensity are, 1891", 1911, 1918, 1922, 1925, 1932, 1939, 19411,
qvoo to 20 30 40 o 0 ?o WO 90=0 1953, 1957, 1965, 1%67

ite kel. le'rsico nally strong

-



FIG. 5 MAJOR OCEANIC CURRENTS (Cont'd)

DIRECTIONS, SPEEDS, AND BOUNDARIES OF THE PERU OCEANIC CURRENT
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URRENTS (Cont'd)

:RU OCEANIC CURRENT UP WELLING AND WEAKENING
OF PERU COASTAL CURRENT
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FIG. 6 TIDAL CURRENTS AND TIDES
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CURRENTr ELLIPSE

TIDAL CURRENT
Tidal urrent is the alternating horsuonii.1 movement of water ossociated with the vertical rise Iflood) and jIol eobb) of the tide caused by

the astronomsical tije producing forces Reversing tidal curiesus set in approximately opposite directions separated by period& of slack water
flood current is ltord share and associated with the rising tide, whereas ebb current is away from shore and associated with Falling tide
The rF"00o 01 curren to tide is not constant, but varies Irons place ta place, and the time of slack water does not generally coincide with she
time of high or tsw witisr, nor does the time of maximum speed of the current usually coincide with the time of moms rop'd change in the
vertical height of the tide At stations located on a tidal river Or bay th tunei of dacks water may differ fronm Ito 3 hours fronm ihe time of
higi or low wate Currents ore Frequently disturbed by wind or variations in river dlischarge In open offshsore areas whore the direction of
flaw is not restricted, the tidal current is rotary and continually changes direction through off points OF the compass during the tide Cycle

The 6angs, in dliecsion is generally clockwise in the Northern Hemisphere and counterclockwise -n the Southsern Ifem.splsere The speed
of thy. curieru usually varies throughout thrde cycle, passing through two maxiums and two minimums in approxuimately *potoo directions
In necirshare coastal regions th characteristics of tidal currents will depend on focal topography such as rough or shallow bottomn river en
trances, and restrictive, staits The outstanding Feature of tidal currents is diurnal inequality. i is, the difference in stseed of two consecutive
flood! or *v%" consecutive ebb mnaximums This inequality varies directly with the moan s dclhiation, consequently it tends to disappear when
lkA rnar is swear the equatoc When the moan is farthest north ar towt of "he qusator the inesquality -a gteistris and in some areas such as
the liys4,son Islands rte current is diurnall

fc-detoil informatsin on tidl currents the reader should consult the pilts, atlases, and tidal current pirediction tables published by the
cos'. notional agornciets
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3 AND TIDES

L+3 TIDES
L+2 .--- O-..

,O Q n -a West coast of Central and South America

/ / \ South of about V S, Ihe tide is mainly tisixed, two high waters and Iwo low waters occur each tidal day, with a marked diurnal inequal.
ity between the heights of successive high and successive low waters This inequality, principally in the high waters, is largest near times of

/-1 maximum north or south declinaton and smalles near times of equatorial (01) declination North of 6" S. between 40" to 47 , and at off-
share islands, the tide is semdiurnal, two high waters and two low waters occur each tidal day, with little or no diurnal inequality between

Fthe/ sheights of successive high and successive low waters Tide ranges vary along the coast and ore highest in the northern part where they
may exceed 16 leest in the Gulf of Panama

Large tsunamis, or waves resusing from the submarine earthquakes, have been recorded along the coast of Peru Reports indicate that
2. such waves have reached heights of about 80 fet., flooding the coast at Calao as far as 6 miles inlandOq (i H b New Zealand and Pacific Islands
I emdiiurnal tides occur throughout New Zealand, neighboring islands, and Samoa Tides at Pacific Islands -et of 130" W and north of
0/30' S ore mixed except in the Solomon Islands where they are mainly diurnim (one high and one low water daily) Typical tid* curves, and

regions of types of tides are shown in Figure 7 Tide ranges are given in Table I
\3 / in New Zealand, the larger ranges do not always occur at springs, since perigee neap ranges are generally larger than apogee spring

i ranges The tidal movements, therefore, are strongly dependent upon the moan's changing ditance from the ea'th When the moan is at per-
SIgeethe tide range in large, and when it is of apogee thi range it small The largest tide ranges occur near per-gee and new or full moon,

jOH+1 whereas the smallest ide% occur near apogee and quedrature
Figure 7 shows typical spring and neop hdo curves for Auckland and bluff Harbour representing approximate cxtreme conditions at

both locations In general, tide ranges are larger along the west coasts of North and South Islands than along the east coasts The spring
ranges are about 7 to It fees along th west coasts, but vary from about 4 to 7 feel along the east coasts Exceptions may be found in con
stricted potages or inlets The smallest tide occurs at Wellington where the spring range is 34 feet and she mean range 32 feet The largest
fide is found in Astrolabe Road where the spring range is 154 feet and the mean range 12 3 feet

H 3 The tidal progression in counterclockwise around New Zealand High water begis neor Stewart Island, passes north along the east
coasts, trns near North Cape, and then continues Seuth along the west coasts The progression through Cook Strad is southeast to northwest

I . . . , Ic i c Generally, maximum tide ranges occur near times of new and full moon
)2 04 06 01 I0 Changes in winds and barometric pressure cause deviations from daly predicted water levels Prolonged onshore winds or low barom-

Scale (knots) etric pressure tend so ra soe he water level; offshore winds or high barometric pressure tend to lower it

IRRENT ELLIPSE

)d) and fall (ebb) of she lide caused by
Ssepar ed by periods of slack water
ore and associled with falling ? dx

does not genorally coincide with he
I ,e of mast rapid chong, in the

r Ira I to 3 hours from the time pf
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FIG. 7 TYPICAL TIDE CURVES, TYPES OF TIDES, At
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IRVES, TYPES OF TIDES, AND ICE
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TABLE 1 TIDE RANGES
STATION NAME POSITION RANGES Mean STATION NAME POSITION RANGES

Tide
@ Station Location See Figure 7 Lot., Long. Mean Spring Level (D Station Location See Figure 7 Lat. Long. Mean Sprin

ARGENTINA, Tierra del Fuego 0 1 0 , feet foet feet CHILE, Coast-Continued • , 0 " feet fet
SEGUNDA ANGOSTURA----------- - 52 45S 70 18W 16.0 20.3 12.8 Caleta La Hacienda, Isla Mocha 38 20S 73 56W 4.0 5.2
Puerto Zenteno ----------------- 52 47S 7046W 4.5 .8 4.4 PUERTO LEBU -------------. ...... T9-" 37 37S 73 41W 3.8 4.9
BAHLA GENTE GRANDE ---------- (D- 53 03S 7016W 6.3 7.4 5.0 Puerto Yane ------------------- 37 22S 73 40W 3.8 4.9
Punta Arenas ------------------ 5309 7054W 3.8 4.9 4.0 Isla Santa Maria ------------------- 36 59S 73 32W 4.8 6.2
Puerto del Hambre --------------- 53385 70 5W 3.6 4,7 3.9 Baha Lota, Bahia Arauco ---------- 37 065 73 IOW 3.8 4.9

Puerto San Antonio--------------53 53S 70 54W 3.8 5.0 4.5 Talcahuano, Bahia Concepcion ------- 36 42S 73 06W 3.2 4.3
Bahia Snug --. .. 535 71 25W 4,3 5.6 5.2 Bahia Coliumo - -36 325 72 5 3.8 4.9
BAHIA WOOD ------ - 5349S 7138W 4.3 5.6 5.2 BUCHUPUREO ---------- -- 1 -- 36 04S 72 474 1.7 2.1
Puerto Gallant-- -- 53425 72 0W 4.3 5.6 5.2 Curanipe --------------------------- 35 49S 72 36W 3.0 3.9
Bahia Borja ------------------- 5332S 7230W 4.5 .0 2.4 Constitucion, Rio Maule entrance ---- 35 19S 72 24W 3.8 4.9

Bahia Swallow ----------------- 5330S 72 47W 4.5 5.0 2.4 Llco ----------------------- 34 45S 72 07W 3.8 4.9
Caleta Playa Parda A. 5319S 73 0W 3.5 4.0 1.9 Rada Pichilemu ---. ,--- 34 23S 71 59W 3.9 5.0
PUERTO ANGOSTO . 53145 7322W 3.6 4.0 2.0 RADA TOPOCALMA ------- - )-- 34 075 72 0OW 3.8 4.9
Caleta Sylvia ------------------ 5258S 7333W 3.8 4.3 2.2 San Antonio io --------------------- 33 35S 71 38W 3.9 5.0
Puerto Tamar ------------------ 5256S 73 46W 4.1 4.6 3.7 Algarrobo -------------------------- 33 213 71 41W 3.0 3.9

Islote Pollo, Canal Smyth---------52 23S 73 41W 3.4 4.3 3.1 Rda Quintay ------------------ 33 IIS 71 42W 3.9 5.0
Punta Ancud, Canal Smyth----------52 43S 73 49W 3.4 4.1 3.1 Valparaiso ------------------------- 33 02S 71 38W 3.0 3.9
Bahia Tuesday ----------------- 52515 7427W 4.0 4.5 3.6 Quintero --------------------------- 32 46S 71 32W 3.8 4.9
Cabo Pillar ------------------- 52 43S 74 42W 3.6 4.0 2.0 Zapallar --------------------- 32 325 71 29W 3.8 4.9

CHILE, Coast Papudo ---------------------------- 32 30S 71 28W 3.8 4.9

Isla Noir --------------------- 5429 73 W 4.3 4.8 2.3 Pichidangu ------------------- 32 09S 71 33W 3.8 4.9
Islas Week-------------------------53 12S 74 21W 4.2 4.7 2.4 Los Vilos -------------------------- 31 54S 71 32W 3.6 4.6
Evangeistas ------------------- 52 245 75 06W 3.9 4 2.7 Caleta Oscuro ---------------------- 31 25S 71 37W 3.6 4.6
Angostura Bule ..-----------------5045S 7424W .. 7.9 .. Bahia Tongoy------------.. .. 30 S 71 31W 3.8 4.9
Puerto Henry, Golfo Trinidad-------50 00S 7520W 4.5 5.0 2.4 COQUIMBO ............... ... 1 - 29 565 71 2OW 2.9 3.8

ANGOSTURA INGLESA----------® 48 59S 74 24W 5.3 6.0 2.9 Caleta Totoralillo ----------------- 2 9 293 71 20W 3.8 4.9
Puerto Barbara, Canal FIllos---- -48 0S 75 24W 5.3 6.0 2.9 Huasco ----------------------------- 28 28S 71 14W 2.7 3.5
Puerto Barroso, Golfo de Penas- 4649S 7517W b.3 6.0 2.9 Carrizal Bajo ---------------------- 28 04S 71 11W 2.3 2.9
Puerto Slight, Golfo Tres Kontes - 46 495 75 33W 2.8 3.8 2.7 Caleta Barranquillas -------------- 27 31S 70 56W 2.3 2.9
Caleta Pascuas. Bahia San Andres---- 4636S 7531W 4.3 4.8 2.3 Caldera ---------------------------- 27 04S 70 50W 2.8 3.6

Puerto Refuglo-----------------45 52S 74 47W 4.3 4.9 2.4 Puerto Flamenco -------------------- 26 345 70 44W 2.7 3.5
Puerto Yates ------------------ 45 265 74 26W 6.3 8.0 5.7 Chanaral do las Animas ------------ 26 21S 70 38W 2.6 3.4
Rada Vallenar ----------------- 45 19S 7432W 4,8 6.0 3.0 Taltal ----------------------- 25 25S 70 29W 2.6 3.4
Puerto Italiano. Canal Darwin- 45 225 74 06W 5.0 6.2 3.1 Paposo ---------------------------- 25 02S 70 28W 2.6 3.4
Puert^ .aqunas------------------45175 73 46W 5.6 7.1 3.5 Blanco Encalada -------------------- 24 225 70 32W 2.7 3.5

Puerto A*-ica,o--------------- 45 03S 7 45W 5.2 6.5 3.2 ANTOFAGASTA ----------------- @-- 23 395 70 26W 2.6 3.4
Isla Guieblin .----------------- 4449 7502W 6.4 7.7 3.8 MejIllones del Sur --------------- 23 0S 70 28W 3.6 4.7
Isle Guafo ------------------------- 43 37c 74 36W 5.9 7.5 3.8 Cobija ----------------------- 22 34S 70 18W 3.0 3.9
Golfo do Corcavado Tocopilla . . . ..--------------------- 22 065 70 14W 3.0 3.9

Puerto Low------------------ 4 49S 74 01W 6.4 7.9 3.9 Calet Lobos ------------------ 21 0 70 11W 2.9 3.8

Puerto Mel nca. ... 43 54S 73 45W 6.7 8.2 4.0 Iquique ---------------------------- 20 12S 70 10 l ?4 3.1
BAHIA TICTOC ----- - ( , 3 375 72 56W 7.0 8.6 4.9 Caleta Junln . . . . ..------------------ 19 403 70 12W ?.4 3.1
Puerto San Pedro ------------- 4 43 20S 73 42W 7.2 8.8 4 6 Pisagua ---------------------------- 19 35S 70 14*J 3.0 3.9
Puerto Quellon ------------------ 4 3 07S 73 38w 12.5 15.7 8:2 Arica ------------------------------ 18 28S 70 20W 2.4 3.1
Puerto Quollon ------------------ 4 2 54S 73 29 13.0 16.4 8.2 PERU

CASTRO..---------------()-- 42 29S 73 46 14.6 18.4 9.2 11o ------------------------- 17 38S 71 21W 2.3 2.9
Golfo do Ancud Matarani ---------..--- 17 00S 72 07W 1.1 2.7

Puerto Quinchi ------------------ 42 09S 73 29W 15.8 19.7 11.6 PUERTO SAN JUAN ----------.. 1..... 15 215 75 09W 1.$ 2.4
Bah.. Ltno ...................... 51 56S 7333W 13.0 16.9 8.5 Picso ----------------------- 13 43S 76 14W 1.9 2.5
Paso Lagartija ----------------- 41 SOS 73 19W 12.5 16.5 8.2 Callao ----------------------------- 12 03S 7709W i.3 2.4

Paso Tautil------------------- 41 44S 73 04W 13.0 17.7 11.1 Huaho------------------------- 11 075 77 37W 2.0 2.6
Puerto Nontt, Seno Reloncavi--- --- 41 29S 72 58W 13.2 18.0 11.8 Bahia Huarsay ------ '-0 06S 78 lowI 2.2 2.9
Roca Remolinos. Canal Chacao.-.. 41 48S 7332W 12.5 16.9 8.3 ChimO te-------------... -- 9 05S 78 38W 2.3 3.1
Ancu ............... . 41. 52S 73 SOW 4.6 6.0 3.6 PUERTO CHICA ........ .... ... 7 423 79 27 2.7 3.5
CARELMIPU, CAVA CHACAO ........ .. 41 45S 73 42W 6.9 8.8 5.3 Punta Eten ----------------- 6 57S 71 52W 3.0 3.9

Maullin, Rio Maullin -------------- 41 37S 73 36W 6.1 7a 39 Bayovar ----------------------- 5 50S 81 03W 3.5 4.6
Corral, Bah a Corral ---------------. 39 52 7326W 3.2 4.0 4,3 Palta ------------------------------ 50 Ss 81 (7W 3.8 4.9
Valdivia, Rio Valdivia ----------- 39 49$ 73 ISW 3.0 3.9 2.0 Tulara -----------------. 4 35S 81 11W 4.0 5.2
Queule ---------------------------- 39 23S 73 14W 3.8 4.9 2.4 Caleta Lobitos ------------ . 4 27S 8117W 4.1 5.3
Rio Imperial entrance ------------ 38 48S 73 23W 3.8 4.9 2.4 ZORRITOS ------------------ (-- 3 40S 80 4OW 4.7 6.0
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STATION NAME POSITION RANGES Mean STATION NAME POSITION RANGES Mean
Tide Tide

( Station Location See Figure 7 Lat., Long. Mean Spring Level (@Station Location See Figure 7 Lot. Long.. Mean Spring Level

CHILE, Coast-Continued e o feet fet feet ECUADOR o ao feet feet feet
Caleta La Hacienda, Isla Mocha- ,-38 20S 73 56W 4.0 5.2 2.6 Puerto Bolivar --------------------- 3 16S 80 O1W 7.3 9.4 4.7
PUERTO LEBU ------------------ -- 37375 73 41W 3.8 4.9 2.7 Puna ----------..-- 2 44S 79 55W 9.5 12.3 6.2
Puerto Yane -------------------- 3 7 22S 73 40W 3.8 4.9 2.4 GUAYAQUIL ---------------. ,-- 2 12S 79 52W 10.8 12.1 6.0
Isla Santa Maria ------------------ 3 6 59S 73 32W 4.8 6.2 3.1 La Libertad, Bahia de Santa ElenT--- 2 13S 80 55W 5.4 7.0 3.5
Bahia Lota, Bahia Arauco ............ 37 065 73 OW 3.8 4.9 2.4 Puerto de Cayo --------------------- 1 21S 80 45W 6.0 7.7 3.9

Talcahuano, Bahia Concepcion ------- 6 42S 73 06W 3.2 4.3 3.0 Bahia Manta ------------------------ 0 57S 80 44W 6.3 8.0 4.0
Bahia Coliumo ----------.------ - 36 32S 72 58W 3.8 4.9 2.4 Rio Chone -------------------------- 0 355 80 26W 6.8 8.6 4.3
BUCHUPUREO ------------------ 51) 3604S 72 47W 1.7 2.1 1.0 Cabo Pasado ------------------------ 0 21S 80 31W 6.6 8.2 4.1
Curanipe -------------------------- 3 5 49S 72 36W 3.0 3.9 2.0 Rio Santiago ----------------------- 1 13N 79 07W 8.0 10.0 5.0
Constitucion, Rio Maule entrance---- 35195 72 24W 3.8 4.9 2.4 San Lorenzo ------------------------ 1 15N 78 50W 8.9 11.0 5.5

Lltco --------------------------- 34 45S 72 07W 3.8 4.9 2.4 Galapagos Islands
Rado Pichilemu --------------. 3- 4 23S 71 59W 3.9 5.0 2.4 Isle San Cristobal ... 0 54S 89 37W 4.8 6.1 3.1
RADA TOPOCALMA -----------. 1--- 34 72 0OW 3.8 4.9 3.0 ISLA SANTA MARIA............... 1).- 1 14S 90 27W 4.0 5.0 2.5
San Antonio ---------------------- 33 35S 71 38W 3.9 5.0 2.4 Bahia Isabela, Isla Isabela -------- 0 36S 91 05W 3.8 4.8 2.4
Algarrobo ------------------------- 3 3 21S 71 41W 3.0 3.9 3.0 Caleta Tagus, Isla Isabele --------- 0 155 91 22W 4.1 5.2 2.5

Bahia do Perry, Isle Isabela -------- 0 345 90 58W 4.6 5.8 2.9
Rada Quintay --------------------- 33 S 71 42W 3.9 5.0 2.4
Valperaiso ---------------------33 02S 71 38W 3.0 3.9 3.0 Caleta Aeolian, Isla Baltra -------- 0 26S 90 17W 4.9 6.2 3.0
Quintero -------------------------- 3 2 46S 71 32W 3.8 4.9 4.1 Bahia de Darwin, Isle Genovese ---- 0 19N 89 57W 5.1 6.4 3.1
Zapallar ------------------------- 32 325 71 29W 3.8 4.9 2.4
Papudo ----------------------------- 3 2 30 71 28W 3.8 4.9 2.4 COLOMBIA

Tumaco ----------------------------- 1 SON 78 44W 8.2 10.2 5.1
Pichidangui ------------------------ 3 2 09S 71 33W 3.8 4.9 2.4 Buenaventura ----------------------- 3 54N 77 05W 10.4 12.9 6.5
Los Vlos--------------------3 1 54S 71 32W 3.6 4.6 3.7 Los Negritos ----------------------- 3 54N 77 24W 10.0 12.5 6.3
CaletaOcuo ..................... 31 25S 71 37W 3.6 4.6 2.4 Rio San Juan ----- 4 17N 77 30W 10.0 12.5 6.3
Bahia Tongoy -------- --.-- ,.. 30 ISS 71 31W 3.8 4.9 2.4 BAHIA CUEVITA ----------- (19)-- 5 28N 77 31W 10.0 12.8 6.4
COQUIMBO ........... 2- 9 5S 71 2.9 3.8 2.9 Ensenada Utria --------------------- 6 0 77 21W 10.0 12.8 6.4
Caleta Totoralllo --------------- 29 29S 71 20W 3.8 4.9 2.4 Bahia Solano ----------------------- 6 14N 77 24W 8.3 10.3 5.1
Huasco -------------------------- 28 28S 71 14W 2.7 3.5 2.3 Baha Cupica ----------------------- 6 41N 77 30W 10.1 13.0 6.5
Carrizal Bajo ---------------------- 2 8 04S 71 11W 2.3 2.9 1.9 Baha Octa.via--------------------- 6 52N 77 40W 10.1 13.0 6.5
Caleta Barranquillas ------------- 27 70 56W 2.3 2.9 2.4 PANAMA and CANAL ZONE
Caldera ---------------------------- 2 7 GAS 70 50W 2.8 3.6 3.0

Bahia Pins ------------------------- 7 34N 78 I1W 10.5 13.7 6.8
Puerto Flamenco -------------------- 2 6 34S 70 44W 2.7 3.5 2.7 Punta Garachine -------------------- 8 OSN 78 25W 10.9 14.2 7.0
Chanaral do las AnImas ----------- 2 26 21S 70 38W 2.6 3.4 2.7 Isle do Rey ------------------------ 8 18N 78 54W 10.7 13.9 6.9
Taltal ----------------------------- 2 5 25S 70 29W 2.6 3.4 2.6 Rio Chepo ------------------------- 8 59N 79 07W 12.5 16.2 8.1
Paposo -------------------------- 25025 70 28W 2.6 3.4 2.6 Balboa, Canal Zone ----------------- 8 57N 79 34W 12.6 16.4 8.2
Blanco Encalada -------------------- 2 4 225 70 32W 2.7 3.5 2.7

NaOs Island, Canal Zone ----------- 8 55N 79 32W 12.4 15.6 7.8
ANTOFAGASTA- .....-.. . -- 23395 70 25W 2.6 3.4 2.6 Taboga ........... 8 48N 79 33W 12.5 16.2 8.1
Mejillones del Sur------------ 23 06S 70 28W 3.6 4.7 2.4 BAHIA DE CHANE------------( 9 8 41N 79 45W 12.5 16.2 8.1
Cobija -------------------------- 22 34S 70 18W 3.0 3.9 2.0 Punta Male --------..------------ 7 28N 80 0W 8.1 10.5 5.2
Tocopilla -------------------------- 2 2 065 70 14W 3.0 3.9 2.5 Isla Cebaco ------------------------ 7 31N 81 13W 8.3 10.8 5.3
Caleta Lobos - -------------------2 1 OSS 70 11W 2.9 3.8 2.9

Bahia Honda ------------------------ 7 46N 81 31W 8.3 10.8 5.3
IquIque ---------------------------- 2 0 12S 70 loW 2.4 3.1 3.0 Isle Parda ------------------------ 8 08N 82 19W 8.2 10.0 5.0
Caleta Junin ----------------------- 1 9 40S 70 12W 2.4 3.1 2.4 Puerto Armuelles ------------------- 8 16N 82 52W 7.6 9.6 4.8
Pisagua ---------------------------- 1 9 35$ 70 14W 3.0 3.9 3.1 COSTA RICA
Arica --------------------------- 18 28S 70 20W 2.4 3.1 2.6

Golflto, 6olfo Dulce ------------- 8 39N 83 11W 7.7 9.5 5.8
PERU Bahia Uvita ................. : -- 9 09N 83 45W 7.5 9.2 4.5

l1o -------------------------------- 17 38S 71 21W 2.3 2.9 1.5 QUEPOS ----------------- -- -- 9 24N 84 IOW 6.8 8.4 4.2
Matarani ------------------ . 1-- 7 005 72 07W 2.1 2.7 1.4 Puerto Herradura ------------------- 9 39N 84 40W 7.5 9.2 4.5
PUERTO SAN JUAN -----------. - 15 75 09W 1.8 2.4 1.2 Puntarens ------------------------- 9 58N 84 SOW 7.5 9.2 4.6
Picso ----------------------- 13 43S 76 14W 1.9 2.5 1.3
Callao ---------------------- 12 035 77 09W 1.8 2.4 1.7 COCOS ISLAM ------------ 5 33N N 59W 7.0 4.3

LELE HARBOR, KUSALE ISLAN.- . 5 20 163 0IE 3.2 4.6 3.0
Huacho - . .. . ..----------------------1 1 075 77 37W 2.0 2.6 1.3 Marshall Islands
Bahia Huarmey - -------------------10 06 78 IOW 2.2 2.9 1.5
Chimbote -o------------------ -- 9 05S 78 38W 2.3 3.1 2.2 UJelang Atoll ....................... 9 46N 160 58E 2.8 3.9 2.6
PUERTO CHICANA ------------ (1-- 742S 79 27W 2.7 3.5 1.7 UJae Atoll ------------------------- 9 021 165 36E 3.5 5.0 3.0
Punta Eten ------------------------- 6 57S 79 52W 3.0 3.9 1.9 Kwjalein Atoll (Namur Island)-,-- 9 24N 167 29E 3.5 5.0 3.0

KWAJALEIN ATOLL (KWAJALEIN I. )-(-- 8 44M 167 44E 3.6 5.0 3.0
Bayovar ---------------------------- 5 SOS 81 03W 3.5 4.5 2.2 Ailtnglapalap Atoll -------------- 7 17 168 45E 3.6 5.2 3.3
Palta ---------------------------- 5 81 07W 3.8 4.9 2.4
Tlara- ------------------------4 35 8117W 4,0 5.2 2.6 Jaluit Atoll (SE. Pass) ----------- 5 55N 169 39E 3.5 4.9 2.9
Caleta Lobitos -------------...-.. 4 27S 81 17W 4.1 5.3 2.6 Ebon (Boston) Atoll -------------- 4 36N 168 41E 3.4 4.8 3.0
ZORRITOS -------------------. 1 3 40S 80 40W 4.7 6.0 3.0 Likiep Atoll -- :.----------------- 9 49 169 19E 3.6 5.0 3.0

Wotje Atoll -.---.-----------------9 28N 170 14E 3.4 4.7 2.8
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TABLE 1 TIDE RANGES (Con't)
STATION NAME POSITION RANGES Mean STATION NAME POSITION RANGES

Tide® Station Location So* Figure 7 Lot. Long. Mean Spring Level (Station Location See Figure 7 Lot. Long. Mean Sprinj

Marshall Islands-Continued 0 0 feet feet feet iji Islands-Continued 0 0. 0 feet feet
Erikub Atoll ---------------------- 9 12N 169 55E 3.5 4.9 3.0 Ngau Island ---------------------- 18 00S 179 14W 3.4 3.7
Maloelap Atoll -------------------- 8 43N 171 14E 3.7 5.1 3,0 Nairal Island --------------------- 17 48S 179 23W 3.4 3.7Majuro Atoll ---------------------- 7 07DN 171 22E 3.7 5.3 3.2 Levuka, Ovalau Island ------------- 17 41S 178 51W 3.6 4.3Arno Atoll --------------- 7 08N 171 42E 4.2 5.7 3.2 Nandi, Vanua Levu Island ----------- 16 58S 178 47W 3.2 3.9PORT RHIN, MILT ATOLL------ -- 6 14N 171 48E 4.2 5.9 3 Tonga Islands

Gilbert Islands NIUE ISI.AND ------------------..- 19 02S 169 55W 2.2 2.4
Makin Atoll ---------------------- 3 02N 172 48E 4.3 6.1 3.3 Nelafu ------------------... .. -- 18 39S 173 59W 3.0 3.4Tarawa Atoll ---- 1 22N 172 56E 4.4 6.2 3.3 LIFUKA ISLAND ----------- .- (4)-- 19 48S 174 21w 2.9 3.2ABEMANA ATOLL ------ ---- -26-- 0 28N 173 SOE 4.3 6.1 3. 3 Nomuka ----------------------------- 20 16S 174 48W 3.3 3.8Nonouti Atoll --------------------- 0 40S 174 27E 4.4 6.2 3.5 Nukualofa ------------------------ 21 08S 175 12W 3.5 4.0Ocean Island ----------------------- 0 52S 169 35E 3.7 5.2 3 Detached Islands

Detached Islands WALLIS ISLANDS ---------.. 13 22S 176 11W 3.7 4.6Howland Island --------------------- 0 48N 176 38W 5.0 6.2 3.1 ROTUMAH ISLAND ----------- ) 29S 17 3.5 4.75,a~ 1229 1707 3. 47Palmyra Island ---- I I53N 162 05W 2.0 2.7 1. 0 RAOUL OR SUNDAY ISLAND 9----- 4(----- 29 155 177 57W 3.0 3.3CHRISTMAS ISLAND 1-- .... I 59N 157 28W 1.9 2.3 1.2 NEW ZEALAND, South island
Fanning Island --------------------- 3 51N 159 22W 1.2 1.6 1.2

SOUTH PACIFIC GROUPS Paterson Inlet, Stewart Island ---- 46 54S 168 07E 5.5 6.,4Akaroa ----------------------------- 43 48S 172 55E 5.8 6.3Detached Islands Timaru -------------- .... . 44 24S 171 15E 5.3 5.8
EASTER ISLAND ----------- 27 09S 109 27W 1.5 1.9 1.5 OAMARU --------------------..... . (--4 06 170 58E 4.6 5.3CAROLINE ISLAND ---- ----- 100PRS 150 14W 0.9 1.1 0.9 Otago Harbor entrance ------------- 45 47S 170 44E 5.1 5.6
PENRHYN (TONGAREVA) ISLAND ---- 4 3):: 90DOS 157 59W 0.7 0.8 1.3Manihlki ------------ . 10 25S 161 0W 0.3 0.4 1.0 Port Chalmers, Otago Harbor --------- 45 49S 170 39E 5.1 5.7PUKAPUKA ------------------ 10 52 165 53W 1.0 1.2 1.5 Dunedin, Otago Harbor ------------- 45 53S 170 33E 5.2 5.7Suvarov Island ----------------- 13 13S 163 09W 1.4 1.9 1.5 Nugget Point ---------------------- 46 26S 169 48E 5.1 5.8

Marquesa Islands Waipapa Point --------------------- 46 395 168 SlE 6.1 6.8Bluff ------------------------------ 46 365 168 20E 6.1 7.2TAIO MAE BAY, NUKU HIVA ISLAND.4& - 856S 140 06W 3.2 3.8 2.4Vat Tahu, Tahu Ata Island-----------9 56S 139 06W 2.5 3.1 2.4 New River ----------..--- 46 32S 168 15E 7.0 7.9
Tuamotv or Low Archipelago COLAC BAY ----------------- 46 22S 167 54E 5.6 6.8Preservation Inlet -------------- 46 04S 166 41E 5.7 6.7MANGAREVA ISLAND-- --- .- 23 08S 134 58W 1.8 2.3 1.3 Dusky Sound ----------------------- 45 47S 166 32E 5.3 6.4RAO (BOW OR LA HARPE) ISLAND 34 18 04S 140 59W 1.9 2.4 1.7 Deep Cove-----------------------45 27S 167 TOE 4.7 5.4RAHIROA (RANGIROA) ISLAND-..-- 14 575 147 44W 1.7 2.1 1.7 oue ------------------------- 44 573 E .1 6.

Society Islands Blfgh Sound -------------------- 44 53S 167 32E 5.1 6.1
Papeete Harbor, Tahiti Island 17 32S 149 34W Ba 1.1 0.5 Miod S d ------------------4 43 59S 16 37E 5.3 6.1PAPEARI HARBOR. TAHITI ISLAND 17 45S 149 22 0.8 1.1 0.5 Haast River entrance ---------------- 43 59S 168 03E 5.3 6.4
Borabora Island ---------------- 16 30S 151 46W 0.5 0.7 ---- Bruce Bay -------------------------- 43 35S 169 36E 5.5 6.6Tubuai or Austral Islands Okarito 43 13S 170 IE 5,6 6.7
PAPA (OPARO) ISLAND- 2736S 144 17W 1.9 2.4 1.7 HOKITIKA BAR -------------- 5 - 42 43S 170 58E 5.7 7.0TUBUAI ISLAND ----------- --..... 23 225 149 28W 1.9 2.4 1.7 Greyouth--------------------42 26S 13E 5.9 7.3

Cook Islands Westport ---------------------------4 1 44S 171 36E 7.8 9.8Attk Ia lans 1West Haven Inlet ------------------- 40 35S 172 32E 7.5 9.0Aitutaki Island ............. 18. 51 5 7 .2 1 . 5
AVARUA, RAROTONGA ------- 3--2112$ 159 46W 1.8 2.2 1.0 Motupipi River entrance ----- 50S 51E 11.7 14.0ASTROLABE ROAD----------------4)). 40 58S 173 03E 12.3 15.4

Nelson ----------------------------- 41 16S 173 16E 9.0 11.6
CANTON ISLAND--------------- -- 2 485 171 43W 2.5 3.4 2.1 Croixilles Harbor --------------- 41 05S 173 42E 10.3 12.1

Tokelau Islands Greville Harbor, D'Urville Island--- 40 52S 173 48E 8.2 10.8
FAKAOFO ISLAND ...... 923S 171 15W 1.9 2.4 1.7 Stephens Island -------------------- 40 40S 174 OIE 6.1 7.0Asau Harbor. Savatt Island . 13 30 172 38W 3.1 3.9 1.6 Eloslie Bay ------------------------- 40 56S 173 51E 7.7 0.9

Ar2 13RVT ) U48SU 1714 2.6 3.2 1 Pelorus Sound entrance ------ --- 40 55S 173 59E 6.! 7.2Pago Pago Harbor, Tutuila Island---- 14 17$ 170 41W 2.5 3.1 1.2 QUEEN CHARLOTTE SOUND ENTRANCE 53-- 41 07S 174 17E 3.5 4.7Tau Island, Manua Islands---------14 13S 169 32W 3.7 4.6 1.8 Picton, Queen Charlotte Sound ------- 41 17S 174 OOE 3.5 4.8
Ellice Islands Cape Ce ll ----------------------- 41 44S 15E 4.3 4.6

Fongafale, Funafuti Atoll ----------- 8 32S 179 1E 4.1 5.6 2.8 Katkoura Peninsula ----------------4 42 24S 173 42E 4.( 4.9

Fiji Islands Lyttelton ----------------------- 4 43 37S 172 43E 6.0 6.4
Levu Island--------17 39S 178 3E 3.6 4.4 3.0 NEW ZEALAND, North Island

Nandi Waters, Vitt Levu----------17 4SS 177 26E 4.1 4.9 3.3 Gtsborne --------------------------- 8 41S 178 OZE 4.4 4.8Ngalos Harbor, Kandavu Island-- 19 OSS 178 TIE 4.4 5.1 2.6 Clyde, Wairoa River - ----- 39 03S 177 26E 4.5 4.8
19atuku Island .... 19lS179 45E .4 4.1 3.0 NAPIER -------------------.-- - 39 29S 176 5SE 4.4 4.6TOTOYA ISLAND-------------- :. 59S 179 53W 3.8 4.1 3.0 Cape Palliser -----... 1.....-- --- 1l 37S 175 17E 3.5 3.7WELLINGTON------------........ S--- 41 17S 1447E I3.2 3.4

Ioala Island --------------------- 18 32S 179 4.4 4.9 3.0 W
Suva Haroor, Viti Levu Island- 18 09 178 E 3.6 4.0 3.0
350
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STATION NAME POSITION RANGES IMoan STATION NAME POSITION RANGES Mean

Tide 
Tide

tion Location See Figure 7 Lot. Long, Mean ISpring ILevell Station Location See Figure I Lot., Long., Mean Spring Level

ii Isla nd s- C o ntinued 0 e aofe t fet fe e t N EW Z E A LA N D , N o rth 0 0. foo .'ot fee t

land ------------------------- 18 DS 19 4W 3.4 3.7 2.7 Island-Contnued

sland ----------------------- 17 48 7 3 34 3.7 2.2 Portrue Harbor ---------------------- 41 45 174 51W 34 8 3.5

Ovalau Island --------------- 17 4S 18 IW 3.6 4.3 3.1 Manwatu River entrance ------------- 40 285 175 13W 53 68 4.3

anua Levu Island ------------ 16 5S 184W 3.2 3,9 2.7 anganui River entrance ------------- 39 57S 174 49W 56 72 .1

Tonga Islands Opunake Bay ------------------------- 39 28S 173 1W 7. 1 . 6.0

LA D- - - - - - - - - -- R 19 0 S 16gS 2.2 2.4 2.4 Port Taranaki ----------------------- 39 045 174 02W 8. 0 6 6.1

........................ 173-598 3.0 3.4 3.3 Watara River entrance -------------- 38 5S 174 14W 8. 05 6.5

ISLAND ----------....... . Ig~ 1 8 7 1 2.9 3.2 3.2 Kawhia ------------------------------ 38 4S 174 4W 7. 00 .3

............................. 20 1S 74 8W 3 3 3.8 3.1 Raglan ------------------------------ 37 8S 174 53W 8. 02 5.2

fa --------------------------- 21 0S 15 2W 3.5 4.0 3.0 Waikato River ----------------------- 37 24S 174 45W 8. g1 . 7.0

D)etched island s Manukau Harbor entrance ------------- 37 3S 174 31W 7. 9 . .

IL N -- --ISLANDS ---------..... @ --- 13 2 S 16 IW 3.7 4.6 2.8 Cornwallis, Manukau Harbor ---------- 37 OOS 174 36W 8,O1 . 6.5

IS A D . . .. . .. ._:: t ) - 1 3 5 4 .7 2 .9 On e hu nga , M a nu ka u Ha rb o r -- ---- ----- - 36 56 S 174 4 7WI 7 .

SUNDAY ISLAND -... ---- ... 29 IS 175W 3.0 3.3 3.3 Pouto Point, Kaipara Harbor --------- 36 22S 174 fig 79 9 .2

Z A A D So t Is a dMartins Bay, Hokanga River .. .7, " 35 32S 173 23W 8. 08 5.8

IltStwrIsad...... 46 5S180E 5.5 6.4 5.2 CAEMRAVNDEE----329 1738 6. 74 45

.................... 43 48 17 5E 5.8 6.3 3.5 Perengarenga ------------------------ 34 32S 173 OW 5. g. 4.7

:::.:.. ::. ::. ::.. ::. 44 24 7 S .3 .8 4.5 Awanui River ------------------------ 34 54S 173 18W 54 63 3.2
....."" ... 45 0S 105E 4.6 .3 4.2 Whang roa --------------------------- 3 5 O)'S 173 47W 54 2 4.4

arbor entrance --............. 45 47S7 4 .1 5.6 3.2 Port Russell ------------------------ 35 16S 174 07W 56 4 4.6

mers, Otago Harbor --------- 45 4S 103E 51 5.7 3.2 Whanaret eads --------------------- 35 49S 174 30W 58 67 4.6

,Otago Harbor --------------- 45 5S 103E .2 5.7 3.2 Port Whangerei, railway wharf ------- 35 45S 174 20W 66 77 5.4

ont ------------------------ 46 2S 194E 51 5.8 4.9 Bn Accord Harbor, Kawau Island ----- 36 7S 174 SW 7. 8. S.2

Point ----------------------- 46 3S 185E 61 6.8 5.5 Nagle Cove, Great Barrier I.--------- 36 0S 175 2W 58 66 4.3

............................ 46 36 1820 6. 7.2 5.4 Auckland ---------------------------- 36 51S 174 46W 8. 9 S .8

r ----------------... : -- 46 3S 18 5E 70 7.9 5.2 Waiheke ----------------------------- 36 7S 175 09W 76 86 5.6

Y .. ........... .. .. -,62S 16B4 . 6 .8 .4 Coromndel -------------------------- 36 46S 1753OW 8. 9. 62
tio Inlet .----- .--------- 46 4 6 1 . 6.7 4.0 Mrcry Bay ------------------------- 36 5S 175 3W 4. ,. 4.4

.und ------------. ---------... 45 4S 163E 53 6.4 4.0 Taurangs Harbor entrance ------------ 37 39S 176 IIW 47 52 3.6

e --------------....---------- 45 27, 17IE 47 5.4 3.9 Ohwa .....................--,-- 37 59S 177 07W 49 53 3.7

und ------------------------- 44 5S 173E .1 6.1 4.0 EAST CAPE .................. - - - 37 4S 18 33W 4. O. 4.2

Sound ----------------------- 44 4S 175E .1 6.1 4.0 LESSER ISLANDS,

:~O B6y 3,............E 6.4 4.0 Detached Islands
ve entrance ---------------- 43 53 6.4 4.0 CHATHAM ISLANDS ------------- 58 < 43 5S 176 37W 34 9 2.6

............................- 43 3 S 1 9 6E 5 5 6.6 4.0 PERSEVERANCE HARBOR, CA PBEL 59 - 5 4 6 7

AUCKLAND ISLAND ............. " (60 ' ' 50 52S 166 05E 25 32 .9

- ----------- 43 13 756 6.7 4.1 NORFOLK ISLAND ---------------. -.(1 .61 . 29 4S 167 6E 41 50 2.9

BA -------------- ' 42 4S 10 8E 57 7.0 4.0 No w C ledoia
h--------------42 2S 11 3E 59 7.3 4.0

aen Inlet -------------------- 40 35 17 32 7. 9.0 4.9 NOMA-------------- 22 1S 166 7 OE 2.7 .

Port Nepui -------------------------- 21 21S 164 58E 31 40 3.7

River entrance 40.S.S.1.2 SIE -1.40 4.0 8.2 Paagoumene -------------------------- 20 29S 164 IIE 3. . 3.3

IE ROAD ... ... ... ...--- 40 5 S 1 3 0 E 2 . 5 .4 8 .2 Lo y a lty Isla n d s
............................. 41 16 7 6 . 1.6 6.5
es Harbor ------------------- 41 OS 134E 0. 2.1 7.1 5HEPEHEHE ANCHORAGE ------------ (& - 20 47S 167 0E 4 54 37

Harbor .D'Urville Island --- 40 52 7 8 . 0.8 5.3 N ow Hebrides Islnd s .

Island --------------------- 40 4S 14 IE 61 7.0 4.6 VILA HARBOR EFATE ISLAND ----- 6@-- 17 44S 168 19E 28 5 2.3

ay ------------------------- 40 6S 13 IE 77 8.9 4.2 Havannah Harbor, Efate Island ------- 17 35S 168 15E 24 30 2.6

Sou nd entrance -.. .... - -- 40 5 S 1 3 9E 6 1 7 .2 4 .4 Po rt S ndw ch , Ma leku la Is land ------ 16 2 S 16 7 47E 2 8 38 2 .3

AR O T O E T A E 5- -- 41 0 S 14 7E 3 5 4.7 2.4 Tangoa Island ----------------------- 15 35S 166 59E 2 1 6 2.1

t 'e e n "C h a r l o t t e "S o u n d -------4 1 1 7 7 E 3 5 4 .8 2 .3 E s p i r t u S a n t o I s l a n d .P e k o a h a n -- 1 5 3 S 1 6 7 I O E 2 93 6 2 .8

Ansi -------------------------------- 15 26S 167 4E 30 8 2.9

-----------------------.. 41 4S 14IE .3 4.6 3.5 Bn ks Islands
!eninsula ------------------ 42 2S 134E 4.6 49 3.51
----.. -. -----. --.. ---------- 43 3S 124E 60 6.4 3.2 PORT PATTESON ------------------ @ 5-- 13 o,: 1 67 34E 21 6 .0

E ALAND, Norh Island Santa Crux Islands

............................ 38 4S 180 E .4 4.8 3.8 MNEVAI BAY -------------------- @ -- 11 38S 166 55E 2 1 56 2.

i7aRvr------ 39 0S 172E 45 4.8 3.0 I.Di-
----------;.r:----::----- 39 2S 16 SE 44 4.6 3.0 Sol omonislands , oic u,.aI

lser ----------.... :: - - 41 37,151E 35 3./ 3.0 Kukum, Guadalcanal Island . .,,-- 9 2S 160 OE *6 23 1.4

ON ------------ ... ------ - 41 1S 74 7E 32 3.4 2.9 PORT PURVIS, FLORIDA ISLAND - . -- 9 09S 160 I5S: 20 3 1.7

Tulagi Island ---------------------- 9 06S 160 OE 20 ?3 1.7
S Auki Harbor, M4alaita Island --------- 8 47S 160 42E 4. 2.6
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