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Abstract

This project attempts to establish the present
knowledge of cl imatological condit ions in three Alaskan
marine and near coastal areas that are important to
resource development of the outer cont inental
shelf-The Gulf of Alaska (Vol. I), The Bering Sea
(Vol. II), and The Chukchi and Beaufort  Seas (Vol. III)
as shown on the map below.

The maps, graphs,and tables in the atlas present a
detailed climatic profile of the marine and coastal
regions of Alaska. Statistics detail means, extremes, and
percent frequency of occurrence of threshold values
for these elements: wind, visibility, present weather, sea
level pressure, temperature, clouds, and waves and
such supplemental information as storm surges, tides,
sea ice, surface currents, bathymetry, detailed weather,
and aviation weather. Data came from 600,000 surface
marine observations and 2 million observations for 49
coastal land stations and provide the best possible
climatological picture of the outer continental shelf
waters and coastal regions of Alaska.

Introduction

The nature of man’s offshore activities depends to
a large extent on weather conditions. Knowledge of
these conditions can help insure efficient and safe
operations. Extreme weather conditions that may be
encountered in a given location largely determine the
design, construction, and operation of permanent
platforms and structures in the ocean as well as on-
shore support activities. Weather information also aids in
assessing the onshore impact of offshore activities.

This atlas is the result of a joint effort by- Arctic
Environmental Information and Data Center (AEIDC),
University of Alaska, and the National Climatic
Center/National Oceanic Atmospheric Administration
(NCC/NOAA)  to present descriptive climatology and
data analyses of surface marine and atmospheric para-
meters for those waters and coastal regions of the
Alaskan outer continental shelf important to resource
development. It is designed to serve as a climatological
reference in the assessment of potential impact by oil
and gas exploration and development and of leasing and
operating regulations and monitoring programs that
will permit resource development and insure environ-
mental protection.

The evaluation is in the form of a climatic atlas
for each of three marine and coastal areas: The Gulf
of Alaska (Vol. I), The Bering Sea (Vol. II), and The
Chukchi and Beaufort  Seas (Vol. I I I).

The first section in each volume contains in-
formation on such hazards as storm surges, super-
structure icing, hypothermia, and wind chill; extremes
data on winds, temperature, and precipitation; and
planning information on surface currents, bathymetry,
sea ice, and aviation weather. The second section pre-
sents a detailed climatic profile in the form of isopleth
analyses, graphs, and tables.



Selected Topics in Marine
and Coastal Climatology

James L. Wise
Harold W. Searby

Storm Surges
Whenever an intense storm crosses or approaches

a coastline, some portion of the shore will experience
an increase in sea level and another will experience a
decrease. Storm surges are the difference-positive or
negative-between observed sea level and sea level that
would have occurred without a storm. Storm surges
are usually estimated by subtracting normal astronom-
ical tide from the observed tide. Negative surges can
affect shipping by grounding ships in harbors or shallow
shipping lanes during low tide. However, the combin-
ation of a positive storm surge with high tide often dam-
ages beaches and man-made installations far beyond
the normal tidelands level.

Several processes may combine to cause storm
surges (Pore and Barrieness 1975). These include the
direct wind effect, the atmospheric pressure effect, the
transport of water by waves and swell, the effect of the
earth’s rotation, the rainfall effect, and the effects of
coast l ine conf igurat ion and bathymetr ic condit ions.

Direct Wind Effect-The rise of water from the
wind consists of a component caused by the onshore
wind and one caused by wind oblique to the shore.
An onshore wind will cause water to move in the dir-
ection of the wind due to the drag exerted on the water
by the movement of air. Its effects are directly propor-
tional to the wind stress and inversely proportional to
water depth. The effect of wind oblique to the shore

comes from a wind-generated current which is parallel
to the shore and has a higher level to the right of the
flow.

Atmospheric Pressure Effect-The rise of the
surface of the ocean in an area of low atmospheric
pressure has been called the inverted barometer effect.
This amounts to a rise in sea level of about 13.16 inches
for an atmospheric pressure fall of 1 inch of mercury,
or 30 millibar pressure change for each 0.305 meters
(1 foot) in sea level.

Transport of Water by Waves and Swell-The
maximum contribution of waves and swell to the storm
surge may occur at times other than the peak intensity
of the storm. Swell generated over open water some
distance from shore may arrive at the shoreline at a
different time than the storm itself. A long fetch allows
more time for waves to form and move as swell along
with the winds of the storm, thus producing a higher
storm surge overall.

Effects of the Earth’s Rotation-The earth’s
rotation accelerates any current in the northern hemi-
sphere to the right. This deflection force, called the
Coriolis effect, depends on the speed of the current
and the latitude. Winds parallel to a coast will generate
a current in the same direction. The resulting acceler-
ation to the right creates water motion that can in-
crease water level.

Rainfall Effect-Hurricanes and extratropical
storms usually bring heavy precipitation to large geo-
graphic areas. The resulting runoff can increase sea
level near the mouths of tidal estuaries.

Effect of Coastline Configuration and Bathy-
metric Conditions-Bottom topography near shore is
an important determinant of the amplitude of a storm
surge. Gently sloping offshore bottom topography on
the continental shelf promotes higher storm surges than
a steep continental shelf.

The configuration of the coast also affects the
resulting storm surge. Wave energy will diverge at coastal
indentations such as coves and converge at coastal
headlands or points, so stronger surges occur where
land juts out into the sea.

Tidal gauges probably do not record the highest
water levels of major storms because tide gauges are
usually spaced so far apart that the highest levels most
likely occur between the gauges.

The graph and map in Set No. 18, low pressure
center movement roses and storm track maps, show at
least one primary storm track moving into the Gulf of
Alaska each month. August has the greatest number of
storms west  of  160 degrees west longitude and October
east of there. There is a secondary maximum from
March to May. Minimum storm frequency is in January
west of 150 degrees west longitude and July to the
east.

No damage due to storm surges in coastal areas of
the Gulf of Alaska has been reported. This is probably
because:

1. Most shore areas are steep and rocky, so build-
ings and shore installations are well above sea
level.

The steep bathymetry of the immediate shore
areas does not favor the development of high
breaking waves. (Figure I)
Most of the large harbors are sheltered from
areas where the largest storm waves are gener-
ated. The harbors at Anchorage, Seward,
Kodiak, Whittier, Valdez, Juneau, and Ket-
chikan are all located in coves, inlets, or bays
with some protection from the open seas.
Normal tide ranges are large, more than 8.5
meters (29 feet) at Anchorage for instance, so
unless a storm surge occurs along with low or
high tide it would go unnoticed.

However, there are severe storms in the Gulf of
Alaska-some with winds of 100 knots or more. On
December 1, 1966, the town of Valdez experienced
winds estimated at 100 knots causing severe damage to
residences, mobile homes, the hospital, city hall, and
several buildings under construction. On June 1, 1971
a storm sank three fishing vessels and ran another four
aground in the Copper River delta fishing grounds
near Cordova.  On January 14-15, 1971 and October
1, 1974 winds of 90 and 100 knots occurred at the port
of Anchorage. Portage Pass at the west end of the
Turnagain Arm of the Cook Inlet is notorious for its
strong winds.

Strong winds channeled through mountain passes,
river valleys, and canyons will often extend offshore
30 n. miles or more; satellite photos indicate up to 50 n.
miles. One such occurrence was at Akutan Harbor in the
Aleutians on September 3,197O. Winds of 60 knots with
gusts to 110 were reported in the harbor by a ship
which was damaged by winds. These winds were
probably a local effect of a storm and the configuration
of the Akutan Harbor, which is about two n. miles wide
and four n. miles long with steep mountains on three
sides and elevations of up to 1300 meters (4,275 feet)
to the west.

Tidal waves generated by earthquakes are a signifi-
cant hazard in the Gulf of Alaska. Figure 2 shows the
location of the major faults in the Alaskan area and the
location of earthquakes of magnitude 7.0 or greater in
the area for a 65-year  period. One of the strongest
earthquakes recorded in North America occurred on
March 27, 1964 in the Prince William Sound area.
Tsunamis caused most of the damage at the coastal
locations of Kodiak, Cordova,  and Seward. Valdez
was destroyed by a wave and was subsequently re-
built at its new location a few miles away. Other
smaller villages were destroyed and relocated as well.
Another large earthquake on April 1, 1946 generated a
tidal wave estimated at about 30 meters (100 feet)
that destroyed the lighthouse at Dutch Harbor. The
gulf area is also subject to tsunami damage from earth-
quakes which occur anywhere in the faults that rim
the north Pacific coasts of North America and Asia.



Azimuthal Equidistant Projection centered on the North Pole
Society, 1975.
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Source: H a r o l d W . Searby, 1969. Coastal Weather and Marine Data Summary for Gulf of Alaska,
Cape Spencer Westward to Kodiak Island.  U.S. Environmental Science Services Administration. Figure 2 Earthquakes
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Surface Currents
Surface currents information is from the U.S. Navy Marine Climatic

Atlas of the World Vol II, Norfh Pacific, which is currently being revised.

Mean speeds and directions of surface currents are derived from random ships’
observations, specific scientific cruise studies, and theoretical considerations.

More recent studies have differed with these depictions somewhat, especially
in the Gulf of Alaska and the Bering Strait in summer. Rover (1975)  and
lngraham (1976)  found evidence of currents flowing east and south along the
north and east coasts of the gulf with a weak closed anticyclonic (clockwise)
circulation in the northeast Gulf of Alaska. The strength of this circulation

varies from year to year in the weak summer flows. When this closed circula-

tion develops, the northward flowing Alaska Current is displaced to the

west. Coachman and Aagaard (19661  found a weak sporadic current flowing

southward along the west coast of the Bering Strait. They also noted that
strength of flow through the strait varied by a factor of five within a week.
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Superstructure Icing
Ice accretion is a complex process that depends on

sea conditions, atmospheric conditions, and the ship’s
size and behavior. Icing can be caused by heavy sea
spray, freezing rain, or fog. It can mean no more than
slippery decks on large merchant vessels since they
often pass quickly through icing conditions and
experience less wave wash in rough seas because of
their high freeboard. At other times, even large vessels
may experience problems. Smaller ships with relatively
lower freeboard, such as fishing vessels, small mer-
chant ships, and coast guard cutters, are susceptible to
wave wash in rough seas. Icing can greatly increase a
vessel’s weight and elevate the center of gravity, mak-
ing it top heavy. Ice may increase the sail area and
heeling moment due to wind action, and trim can be
changed because of nonuniform ice distribution. Icing
also hampers steerability and lowers ship speed. Similar,
potentially dangerous stresses can occur on oil-drilling
and other stationary platforms.

Freezing spray is the most common and dangerous
form of icing. It can occur when the air temperature falls
below the freezing temperature of sea water (usually
about -2’C) and when sea surface temperatures are
below about 5’C. If the air temperature falls below
about -18’C, wind-induced spray may freeze before
striking the ship and not adhere. The lower the temp-
erature and the stronger the wind, the more rapidly ice
accumulates. Freezing spray may deposit thick layers
of ice on rigging or on deck areas, rapidly increasing the
vessel’s weight, which can cause it to sink.

The National Weather Service’s regional offices
at Anchorage and Fairbanks routinely issue structural
icing forecasts as part of their marine forecasting pro-
gram. Figure 5 is a nomograph used by the NWS in
forecasting spray icing. Data from sets Nos. 5, 14, and
15 can be used with this nomograph to estimate the
severity of spray icing for any month of the year.
The nomograph does not apply when sea ice reduces
the amount of wind-generated spray.

Figure 5
Nomograph for forecasting
spray ice accumulation

Surface Wind (knots)

6 0 5 5 5 0 4 5 4 0 3 5 3 0 2 5 N o Icing I

‘i ‘-PCG

\
1

h I\ \I\\1  \ \ \
-161

I

-181
I

-201
(OC)/l

Instructions: Say that you estimate that the

air temperature is 14’F.  wind velocity is
30 knots, and the sea temperature is 32OF.
Enter the nomograph on the 14’F  line.

Follow this line to the 30 knot wind
velocity line. From the intersection of the
two lines, follow the diagonal line to the

appropriate water temperature line. At the
intersection read off the icing category-in

this case,  heavy icing.

The icing categories used by the NWS are:

C a t e g o r y Accumulation

Light 0.4” to 1.4” in 24 hours
Moderate 1.4” to 2.6” in 24 hours
Heavy 2.6” to 5.7” in 24 hours
Very Heavy 5.7” + in 24 hours

Adapted from: Comiskey, A. 1976. Vessel Icing-Know When to Expect It. Alaska
Seas and Coasts, University of Alaska, Alaska Sea Grant Program. 4(5);  pp. 6-7.
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Sea Ice
Most of the Gulf of Alaska does not have sea ice

at any time during the year. Exceptions are the Cook
Inlet, northeast Prince William Sound, and other
stretches of coastline with shore ice. Sea ice is normally
present in Cook Inlet from December through March,
occasionally from November to as late as April. Prince
William Sound usually has a shorter ice season. Shore
ice occurs along the south shore of the Alaska Penin-
sula and along both sides of the Shelikof Strait and into
Cook Inlet.

Substantial amounts of ice form in most of the
coves and many of the bays in winter. The amount
of ice varies, sometimes forming and breaking up several
t imes in a season. Under low wind conditions, fresh

water may freeze several inches thick on top of sea wa-
ter. The greatest thickness of ice results from heavy
snow accumulating on top of a layer of ice, then partial
thawing of the snow and later freezing of the slush.
This type of ice, consisting mostly of fresh water, can
become as thick as 0.6 meters (2 feet). Bergy bits
breaking off of coastal glaciers normally do not hinder
shipping. On rare occasions bergy bits and growlers
combine into icebergs 18-25 meters (60 to 80 feet)
across, presenting a hazard to small boats in Prince
William Sound. Rarely does the ice that forms in bays,
coves, and inlets leave the sheltered areas of origin, but
when it does, it melts rather rapidly in the relatively
warm and turbulent waters of the Alaska Current.

November

I0 1 I0

February

December January

)O 1300

March

Legend

0.1 Coverage Open

0.1-0.4 Coverage Scattered

0.5-0.7 Coverage Broken

Approximate Maximum Extent of 0.1 or
- Greater Concentration

A Site of Coastal Glacier

Note: Scattered pieces of ice may be encountered
beyond the extreme limit

Climatological and Oceanographic Atlas for Mariners,
Volume II  North Pacific Ocean, U.S. Dept. of Commerce
and U.S. Navy. 1961.
Western Arctic Sea Ice Analysis, 1972-1975, U.S. Navy
Fleet Weather Facility, Suitland, MCI.

April

140'

Figure 7 Sea ice
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Immersion Hypothermia Sensible Climate Elements

Immersion hypothermia is the loss of heat when a
body is immersed in water. With few exceptions, humans

die if their normal rectal temperature of approximately

37.6OC  drops below 25.9OC.  Cardiac arrest is the most

common direct cause of death. Except in tropical

waters warmer than 20°  to 25OC, the main threat to

life during prolonged immersion is cold or cold and

drowning combined.

Extremes data were gathered through a search of

all available records deemed reliable, some dating back

to the 1800s. Weather records of the U.S. Army Signal

Corps and, more recently, those of the National Weather

Service and the weather services of the U.S. Air Force

and Navy were included, as were data tabulations pre-

pared by the National Climatic Center.

Cold lowers body temperature, which in turn

slows the heart beat, lowers the rate of metabolism,

and increases the amount of carbon dioxide in the

blood. Resulting impaired mental capacity is a major

factor in death by hypothermia. Numerous reports from

shipwrecks and accidents in cold water indicate that

people can become confused and even delirious, further

decreasing their chances of survival.

The length of time that a human survives in

water depends on the water surface temperature and, to

a lesser extent, on the person’s behavior. Figure 8 shows

the approximate human survival time in the sea. Body

type can cause deviations. For example, thin people

become hypothermic more rapidly than fat people.

Extremely fat people may survive almost indefinitely in

water near O°C  if they are warmly clothed.

The cooling rate can be slowed by the person’s

behavior and insulated gear. Wilson (1976) closely

monitored more than 500 immersions in the waters

around Victoria B.C. with temperatures ranging from

4O  to 16OC.  Using the information obtained from

his research, Wilson reasoned that if the critical heat
loss areas could be protected, survival time would

increase. The Heat Escape Lessening Posture (HELP)

was developed for those in the water alone and the
Huddle for small groups. Both require a life preserver.

HELP involves holding the upper arms firmly against

the sides of the chest, keeping the thighs together,

and raising the knees to protect the groin area. In the

Huddle, people face each other and keep their bodies

as close together as possible. These positions improve

survival time in 9OC  water to four hours, approximately

two times that of a swimmer and one and one-half times

that of a person in the passive position.

Figure 9 presents annual means and extremes of

temperatures, precipitation, snowfall, and wind for is-

land and coastal locations for which data are available.

These data are useful in planning for average as well as

least favorable conditions. Figure IO (Precipitation in-

tensities) data indicate the percent frequency of oc-

currence of precipitation amounts based on daily obser-

vations for the wettest month, the driest month, and

annually. These data are useful in the design of storm

drainage systems, culverts, and shore-based support

facilities. Figure 11 (Snowfall and snow depth) stat-

istics show the month(s) with the greatest snowfall and

snow depth and annual statistics. Percentages shown

in the annual column are averaged over 12 months.

If, as in some cases, several months of the year have

no snowfall or snow depth, this condition is indicated

by showing the actual number of months with snow.

Figure 12 (Type of precipitation) shows the percent

frequency of occurrence of precipitation by type, based

on hourly observations with no regard to intensity.

These data are useful in planning surface transportation
systems, construction schedules, and recreational act-

ivities. Figures 13 and 14 (Visibility obstructions and
Ceiling and visibility data) are especially useful for

pilots and others planning flying activity. AEIDC  and

NCC can provide more detailed monthly and daily
statistics.

Maps in set No. 17 (Wave height thresholds and

hazardous sea conditions) show maximum wave heights.

These were taken from tabulated reports of maximum

wave heights supplied by the National Climatic Center

and were supplemented by observations from various

volumes of the Mariners’ Weather Log, a publication of

NOAA’s Environmental Data Service.

Water

Temperature

Exhaustion or Expected time
Unconsciousness of Survival

0%
oo-  5 o c
5o-1ooc

1 oo- 15oc

15o-200C
20°-250C

250C

1 5 min

15-30 min
30-60 min

I -  2  hrs
2-  7 hrs

3-12 hrs
Indefinite

1 5 - 4 5 min

3 0 - 9 0 min
I -  3 h r s

I -  6 h r s
2 - 4 0 hrs

3-indefinite hrs
Indefinite

Figure 8
Survival time versus water temperature
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5 Anchorage
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I
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I
14 Craig
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I
10 Sitka

I
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#I
IE

1

31 .1  -33 .9
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IA1

SW “83
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5 .44  2 .10

22.0
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0
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13 Port Alexander1 1 Annette Island

Legend

r-Tw-------180.96
4 3 . 5 6  M

*
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84.6

82.0 36.0
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M M
M M

62.37
18.74 5.10

244.5
174.5 43.0

135
SW 6.8
NE 46

Temperature (‘Cl Mean Annual Maximum 1 Mean Annual Minimum
H i g h e s t  1 Lowest

- - - - - - - - -__---  __----------------- ---_

Total Precipitation (inches) Average Annual
(Rain and Snow)

*
Greatest Month 1 Greatest Day

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
139.8

M M
n n

------
Snowfall (inches) Average Annual
r: Greatest Month 1 Greatest Day
_____-  -_------------- - - - - - - - --__

Snow depth (inches) Annual Maximum on Ground
*- - - - - - - __-__---------w-w- - - - - -

Surface Wind (knots) Prevailinq Direction Average  Annual Speed
s Fastest Direction and Speed

.“.

M M
M M

1 9  LaTouche D  SewardValdez

60.30
11.83 3.38

40.5
23.3 9.0

11
N W  1 2 . 0
NW 74

127.15
35.71 7.15

58.5
31 .0  12 .0

47
M M
M M

50.51
15.31 2.02

27.5
14.4 10.0

18
M M
M M

Where the mean annual temperature (average of the mean annual maximum and mini-
mum) is less than zero sdme type of permafrost will probably be present.

These data can be used for long-range planning and design criteria. More detailed infor-

mation can be obtained from the National Climatic Center and the Arctic Environmental

Information and Data Center in Anchorage.

M = information is missing Prepared from Environmental Data Service data.Sitkinak 22 Larsen Bay 23 Chignik Q Sand Point

Climate means and extremesFigure 9
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Inches

Trace

0.01-0 .10

0.1 l-O.25

0 .26-0 .50

0.51-l .oo

1 .Ol-2.50

2 .51-5 .00

5.01-l 0.00

TOTAL

Least Most

J u n N o v Annual

18.7 18.7 20.0

19.0 1 a.3 18.9

11 .o 14.0 14.0

8.0 13.7 10.4

3.3 11.3 6.3

1.7 3.0 2.0

0.0 0.0 *

0.0 0.0 0.0

43.0 60.0 51.6

1 Cold Bay 2 Kodiak

L e a s t Most

I riches Apr N o v Annual

Trace 41.8 19.9 30.6

0 .01-0 .10 30.7 34.7 34.3

0.1 l-O.25 7.9 15.8 13.0

0 .26-0 .50 2.4 8.9 5.9

0.51-l .oo 1.1 6.4 2.9

1 .Ol-2.50 0.4 1.4 0.9

2 .51-5 .00 0.0 0.3 0 . 1

5 .01-10 .00 0.0 0.0 0.0

TOTAL 42.5 67.5 57.1

5 Cordova 6 Middleton Island

L e a s t Most

Inches J u n Sep Annual

Trace 16.7 7.8 12.3

0 .01-0 .10 21 .o 17.0 19.2

0.1 l-0.25 16.0 9.4 12.8

0 .26-0 .50 11.6 1 1.3 11.6

0.51-l .oo 5.3 14.2 9.7

1 .Ol-2.50 2.5 11.9 5.5

2 .51-5 .00 0.1 2.9 0.8

5.01-l 0.00 0.0 0 . 1 *

TOTAL 57.1 66.8 59.1

I I L e g e n d

Inches

Trace

0.01-0 .10

0.1 l-0.25

0 .26-0 .50

0 .51 - l  .oo

1 .Ol-2.50

2 .51-5 .00

5.01-l 0.00

TOTAL

L e a s t Most

J u n Ott Annual

21.3 14.7 1 7 . 1

24.7 24.7 25.1

7.3 16.8 13.4

5.3 10.4 10.0

2.3 12.5 7.3

0.3 3.9 1.9

0.0 0.4 *

0.0 0.0 0.0

42.6 72.3 57.7

Percent frequency of occurrence of precipitation is based on daily observations. Columns
2, 3. and 4 are for the months with least and most precipitation and the annual average
respectively. Total is percent of days with measurable precipitation.

I l less than 0.05%
Prepared from USAF Air Weather Service data, various dates. I

3 Kenai 4 Anchorage

Inches

Trace

0.01-0.10

0.1 l-0.25

0 .26-0 .50

0.51-l .oo

1 .Ol -2.50

2 .51-5 .00

5 .01-10 .00

TOTAL

L e a s t Most

May Sep Annual

21.9 13.3 18.3

17.7 22.1 18.2

6.6 12.8 8.7

2.2 9.6 4.5

0.8 6 . 1 2.0

0.0 1.1 0.3

0.0 0.0 0.0

0.0 0.0 0.0

27.3 51 .a 33.8

Yakutat

L e a s t Most

Inches Jun Ott Annual

Trace 19.3 4 . 1 11.0

0 .01-0 .10 21.9 10.4 16.2

0.1 l-0.25 10.4 10.7 11.5

0 .26-0 .50 8.5 13.4 11.6

0.51-I .oo 6.9 20.8 1 2 . 1

1 .Ol -2.50 3.7 19.1 10.2

2 .51-5 .00 0.8 2.7 1.6

5.01-l 0.00 0.0 0 . 1 *

TOTAL 52.4 77.2 63.2

Inches

Trace

0.01-0 .10

0.1 l-O.25

0.26-0.50

0.51-1 .00

1 .Ol-2.50

2 .51-5 .00

5 .01-10 .00

TOTAL

L e a s t Most

Mar Sep Annual

21.8 23.3 29.1

19.6 29.0 18.7

4.3 9.4 7 . 1

1.6 5.2 3.3

0.0 2 . 1 1 . 1

0.0 1.2 0.3

0.0 0.0 0.0

0.0 0.0 0.0

25.5 47.0 30.3

8 Annette Island

Inches

Trace

0.01-0 .10

0.1 l-O.25

0 .26-0 .50

0.51-I .oo

1 .Ol-2.50

2.51-5 .00

5.01-l 0.00

TOTAL

L e a s t Most

May N o v Annual

14.4 19.9 12.5

19.8 34.7 15.8

17  .a i 5.8 1 1 . 1

9.1 a.9 11.9

6.9 6.4 12.0

5.2 1.4 8.8

0.7 0.3 1.2

0.0 0.0 *

53.9 67.5 60.9

Figure 10 Precipitation intensities
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1 cc

Snowfall

Annual

Max Based
Month on 10

inches Jan Months

<Trace 64.4 81.2
0.1-2.4 15.1 17.7

2.5-4.4 1.5 0.7
4.5-6.4 0.9 0.3
6.5-10.4 0.0 0.0
10.5-15.4 0.1 *

15.4-25.4 0.0 0.0
25.4-50.4 0.0 0.0

T O TAL 35.6 18.8

lay
Snow Depth

Annual
Max Based

Month on 8
Inches Jan Months

<Trace 52.6 80.0

l-3 27.4 13.3
4 - 6 10.2 4.1

7-12 7.2 2.2
13-24 2.2 0.4

25-36 0.3 *
37-48 0.1 *

49-60 0.0 0.0
T O TAL 47.4 20.0

4 Anchorage

Snowfall Snow Depth

Annual Annual
Max Based Max Based

Month on 8 Month on 8
Inches Dee Months Inches Mar Months

<Trace 71.2 86.3
0.1-2.4 22.1 10.7
2.5-4.4 4.8 1.8

4.5-6.4 0.8 0.6
6.5-10.4 0.5 0.4
10.5-15.4 0.3 0.2
15.5-25.4 0.3 *
25.5-50.4 0.0 0.0
T O TAL 28.8 13.7

<Trace 10.0 55.6
l-3 18.1 12.9
4 - 6 19.4 8.0
7-12 16.4 12.5
13-24 25.5 9.0
25-36 9.1 1.6
37-48 1.5 0.4
49-60 0.0 0.0
T O TAL 90.0 44.4

7  Yakuta t

Snowfall

Annual
Max Based
Month on 8

Inches Dee Months

<Trace 51.2 79.3
0.1-2.4 29.1 12.4
2.5-4.4 8.4 3.8
4.5-6.4 4.4 2.0
6.5-10.4 5.5 1.8

10.5-15.4 1.3 0.6
15.5-25.4 0.1 0.1

25.4-50.4 0.0 *
T O TAL 48.8 20.7

Snow Depth

Annual

Max Based
Month on 8

Inches

<Trace
l-3
4-6
7-12
13-24

25-36
37-48

249
TOTAL

Mar Months

15.9 62.9
8.7 8.3
7.7 5.0
7.5 5.5

17.7 7.9

20.3 5.6

13.2 3.0

9.0 1.8

84.1 37.1

2 Kodiak

Snowfall Snow Depth

Annual Annual

Max Based Max Based
Month on 8 Month on 7

Inches Jan Months Inches Mar Months

<Trace 73.5 87.6 <Trace 46.5 80.3
0.1-2.4 21.3 9.7 l-3 31.3 12.0
2.5-4.4 2.9 1.6 4 - 6 8.7 3.8

4.5-6.4 1.3 0.5 7-12 7.4 2.2

6.5-10.4 0.6 0.5 13-24 4.2 1.5
10.5-15.4 0.4 0.1 25-36 1.9 0.2
15.4-25.4 0.0 * 37-48 0.0 0.0

25.4-50.4 0.0 0.0 49-60 0.0 0.0

T O TAL 26.5 12.4 T O TAL 53.5 19.7

5 Cordova

Snowfall Snow Depth

Annual Annual
Max Based Max Based

Month on 8 Month on 8
Inches Dee Months Inches Apr Months

<Trace 61.3 83.4 <Trace 40.9 64.3
0.1-2.4 26.1 11.8 l-3 19.2 11.3

2.5-4.4 7.4 2.6 4 - 6 11.3 6.4
4.5-6.4 3.0 1.1 7-12 15.2 7.2
6.5-10.4 1.3 0.9 13-24 8.8 6.8
10.5-15.4 0.9 0.2 25-36 1.2 3.3
15.5-25.4 0.0 * 37-48 2.4 0.6
25.5-50.4 0.0 0.0 49-60 1.0 0.1
T O TAL 38.7 16.6 T O TAL 59.1 35.7

8 Annette

Snowfall Snow Depth
Annual Annual

Max Based Max Based
Month on 8 Month on 8

Inches Jan Months Inches Jan Months

LTrace 76.1 92.1 <-race 64.8 91.7

0.1-2.4 18.1 6.0 l-3 17.0 4.9
2.5-4.4 3.6 1.1 4 - 6 7.6 1.7

4.5-6.4 1.6 0.5 7-12 7.5 1.1
6.5-10.4 0.6 0.3 13-24 1.5 0.3
10.5-15.4 0.0 * 25-36 1.0 0.2
15.5-25.4 0.0 0.0 37-48 0.6 0.1
25.5-50.4 0.0 0.0 49-60 0.0 0.0

T O TAL 23.9 7.9 T O T AL 35.2 8.3

Snowfall

Annual
Max Based

Month on 9
Inches Dee Months

<Trace 70.8 87.7

0.1-2.4 24.4 10.0
2.5-4.4 3.2 1.5

4.5-6.4 0.5 0.5
6.5-10.4 0.7 0.3

10.5-15.4 0.4 *
15.5-25.4 0.0 0.0

25.5-50.4 0.0 0.0
T O TAL 29.2 12.3

3i

Snow Depth

Annual

Max Based
Month on 8

Inches Jan Months

<Trace 5.8 58.0
l-3 9.9 9.2

4 - 6 7.8 5.8
7-12 26.0 1 1 .o

13-24 39.0 13.2
25-36 7.8 1.8
37-48 2.0 0.8

49-60 1.7 0.2
T O TAL 94.2 42.0

6 Middleton Island

Snowfall Snow Depth

Annual Annual

Max Based Max Based

Month on 8 Month on 7

Inches Dee Months Inches Dee Months

<J race 68.5 90.0 <Trace 71.8 90.7
0.1-2.4 27.8 9.0 l-3 14.9 6.8

2.5-4.4 3.2 0.7 4 - 6 8.1 1.9
4.5-6.4 0.5 0.2 7-12 5.2 0.6
6.5-10.4 0.0 0.1 13-24 0.0 0.0
10.5-15.4 0.0 * 25-36 0.0 0.0
15.5-25.4 0.0 0.0 37-48 0.0 0.0
25.5-50.4 0.0 0.0 49-60 0.0 0.0

T O TAL 31.5 10.0 T O TAL 28.2 9.3

Legend

Percent frequency of occurrence of snowfall and snowdepth
is based on daily observations. In each table column 2 is the
month that averaged the most, and column 3 is the annual
percent averaged over 12 months. Column 3 shows the
number of months with snowfall or snow depth. The total
at the bottom of each box is the percent of days with
measurable snowfall or snow depth.

* less than 0.05%

Prepared from USAF Air Weather Service data, various dates.

Figure 11 Snowfall and snow depth
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1 Cold Bay

R ZR s
Or or or
L ZL E T O T

Jan 15.3 0.4 21.8 35.9

Feb 12.9 0.7 24.7 37.1
Mar 10.5 0.8 25.7 35.0

Apr 15.1 0 . 1 21.9 35.3
May 30.7 l 5.8 34.8

Jun 33.8 0.0 0.2 34.0

Jul  3 6 . 0 0.0 l 36.0

Aug 40.2 0.0 0.0 40.2
Sep 32.8 0.0 0 . 1 32.9

Ott  2 7 . 5 l 5.5 32.6

Nov 22.8 0.2 13.1 34.0

Dee  1 8 . 9 0.6 22.1 35.8

Ann 24.6 0.2 11.3 35.4

6 Middleton Island

R ZR s
Or o r o r
L ZL E T O T

Jan 19.7 0 . 1 9.0 27.9

F e b 19.4 * 8.7 27.3

Mar 16.0 0.0 11.6 26.1

Apr 19.8 0.0 5.4 24.1
May 27.3 0.0 0.0 27.3
J u n 20.8 0.0 0.0 20.8

Jul 23.5 0.0 0.0 23.5
Aug 26.9 0.0 0.0 26.9
S e p 26.1 0.0 l 26.1

Ott 25.3 0.0 1.1 26.2

N o v 28.5 0.0 3.0 31.1
Dee 20.6 l 8.8 28.6
Ann 22.8 * 3.8 26.2

2 Kodiak

R ZR S
o r o r o r
L ZL E T O T

J a n 19.5 0 . 1 13.2 30.6
F e b 16.2 l 14.0 2 8 . 1
Mar 1 2 . 1 * 16.9 27.0
Apr 18.3 0.0 10.0 26.7
May 32.3 0.0 0.4 32.3

J u n 23.4 0.0 l 23.4
Jul 24.0 0.0 0.0 24.0
Aug 22.0 0.0 0.0 22.0

S e p 22.0 0.0 0 . 1 22.1
Ott 22.1 l 3.4 24.8
N o v 25.2 l 7.2 31.0
Dee 17.5 0 . 1 15.5 30.9

Ann 21.3 * 6.7 26.9

R ZR s
o r o r o r
L ZL E T O T

J a n 19.4 0.2 18.3 35.6

F e b 19.6 0 . 1 20.1 37.3
Mar 15.4 * 21.6 34.5
Apr 24.9 * 9.4 31.9
May 31.4 0.0 0.9 32.1
J u n 28.6 0.0 0.0 28.6
Jul 33.2 0.0 0.0 33.2

Aug 33.5 0.0 l 33.5
S e p 37.5 0.0 0.0 37.5
Ott 41.0 l 2.0 42.5
N o v 29.9 l 11.3 39.8
Dee 23.4 0 . 1 20.8 42.2

Ann 28.2 * 8.7 35.7

3 Kenai

R ZR s
o r o r o r
L ZL E T O T

Jan 2.7 0.9 12.7 15.5

F e b  1 . 9 0.5 13.8 15.6

Mar  2 .0 0 . 1 12.6 14.4

Apr  4 .8 0 . 1 8.4 12.7
May 10.2 0.0 0.5 10.5

Jun 14.3 0.0 0.0 14.3

J u l  1 5 . 6 0.0 0.0 15.6

Aug 18.3 0.0 0.0 18.3
Sep 20.6 0.0 0 . 1 20.6

Ott  1 2 . 5 0 . 1 4.6 16.4

N o v  5 . 2 0.4 10.3 14.8
Dee  2 . 1 0.7 14.8 17.0

Ann 9 .3 0.2 6.4 15.5

R ZR S
o r o r o r
L ZL E T O T

J a n 28.5 0.2 10.9 37.4

F e b 30.2 0.0 9.5 37.2

Mar 26.9 * 9.4 33.2
Apr 31.4 * 2.6 32.4

May 24.6 0.0 0 . 1 24.7

J u n 24.6 0.0 0.0 24.6
Jul 22.8 0.0 0.0 22.8

Aug 22.5 0.0 0.0 22.5

Sep 28.2 0.0 0.0 28.2

Ott 40.4 0.0 0.4 40.6
N o v 36.8 l 5 .1 40.3
Dee 33.0 0 . 1 10.4 41.2

Ann 29.2 * 4.0 32.1

4 Anchorage

R ZR S

o r o r
L ?L E T O T

Jan 2.5 1.0 15.6 18.3
F e b  1 . 6 0.4 17.6 1 9 . 1
Mar  2 .3 * 13.6 15.7
Apr  4 .7 * 1 0 . 1 13.9

May 10.4 0.0 0.4 10.7

Jun 13.8 0.0 0.0 13.8

Jul  1 9 . 2 0.0 0.0 19.2
Aug 19.1 0.0 0.0 1 9 . 1

Sep 20.1 0.0 0.4 20.4

Ott  9 . 7 0 . 1 7.3 16.4
N o v  2 . 4 0.3 13.6 16.0
Dee  1 . 8 0.6 18.2 20.4

Ann 8 .9 0.2 8.2 16.9

5 Cordova

R ZR S
o r o r o r
L ZL E T O T

Jan 15.1 0.2 17.6 29.3
Feb 16.3 0 . 1 21.3 34.1
Mar 14.0 l 20.4 31.2

Apr 23.2 * 12.8 31.9

May 36.4 0.0 1.5 37.2
Jun 33.2 0.0 0.0 33.2
Jul 37.1 0.0 0.0 37.1

Aug 34.0 0.0 0.0 34.0
Sep 39.2 0.0 0 . 1 39.2
Ott  3 7 . 8 * 3 . 1 40.0

Nov 28.2 0 . 1 9.7 35.6
Dee  2 0 . 2 0.3 18.8 36.3

Ann 27.9 0 . 1 8.8 34.9

L e g e n d

Percent frequency of occurrence of precipitation by type is based
on hourly observations regardless of intensity.

R or L = Rain or drizzle
ZR or ZL = Freezing rain or freezing drizzle
S or E = Snow or sleet
TOT = Total percent of observations with precipitation

* less than 0.05%

Prepared from USAF Air Weather Service data, various dates.

Figure 12 Type of precipitation
I#.



1 Cold Bay

K

or
F H ES  T O T

J a n  1 2 . 5 * 8 . 7 21 .1
F e b 1 1 . 6 * 7 . 3 19 .1

M a r  1 0 . 8 0 .1 6 . 3 17 .0
A p r  1 0 . 5 * 2 . 2 12 .7
May 11 .5 * * 12 .0

J u n  1 8 . 0 0 . 0 0 . 0 18 .0
J u l  2 8 . 3 0 .1 0 . 0 28 .3
A u g  3 2 . 3 * 0 . 0 3 2 . 4
S e p  1 8 . 0 0 . 0 0 . 0 18 .0

Ott 9 . 3 0 . 0 0 . 2 9 . 5
N o v  1 0 . 2 0 .1 3 . 0 13 .4
Dee  1 0 . 3 * 7 . 4 17 .6
A n n  1 5 . 5 * 2 . 9 18 .4

6 Middleton Island

K

or
F H B S  T O T

J a n  1 5 . 5 0 .1 2 .1 17 .5
F e b  1 1 . 8 0 . 0 1 .3 13 .0
M a r  1 3 . 8 * 0 . 7 14 .3

A p r  1 3 . 4 0 . 0 * 13 .4
M a y  1 9 . 5 0 . 0 0 . 0 19 .5
J u n  1 8 . 2 0 . 0 0 . 0 18 .2
J u l  2 3 . 3 0 .1 0 . 0 2 3 . 4
A u g  2 3 . 0 0 . 0 0 . 0 2 3 . 0

S e p  1 8 . 3 * 0 . 0 18 .4
Ott 1 2 . 6 * * 12 .9
Nov  17 .2 0 .1 * 17 .9
Dee  1 0 . 1 0 . 0 1 .2 11 .1
A n n  1 6 . 6 * 0 . 4 17 .0

2 Kodiak

K

or
F H B S  T O T

Jan 8.7 * 2 . 4 11 .1

F e b  8 . 3 0 . 0 1 .4 9 .7
M a r  5 . 4 0 . 0 2 .9 8 .3
A p r  6 . 1 * 0 . 4 6 . 6
May 12 .2 0 .0 0 . 0 12 .2

J u n  1 6 . 4 0 .1 0 . 0 16 .5
J u l  1 7 . 1 0 . 4 0 . 0 17 .5
A u g  1 2 . 8 * 0 . 0 12 .9

S e p  1 0 . 5 0 . 0 0 . 0 10 .5
Ott 6 . 1 0 .1 * 6 . 3
N o v  8 . 2 * 1 .2 9 .3
Dee  6 . 1 0 . 0 2 .6 8 .7
A n n  9 . 8 0 .1 0 . 9 10 .8

K

or
F H B S  T O T

Jan 11.4 * 0 .7 12 .1
Feb 13.4 * 0 . 4 13 .8

Mar 10 .5 * 0 . 9 11 .4
A p r 9 . 0 0 . 0 * 9 . 0

M a y 9 . 7 0 .1 0 . 0 9 . 8
J u n 13.6 0 .1 0 . 0 13 .7
Jul 19 .7 * 0 . 0 19 .8
A u g 21.3 * 0 . 0 21 .3

Sep 18.5 * 0 . 0 18 .5
Ott 10.8 * * 10 .8
N o v 9 . 2 0 . 0 0 . 2 9 . 5

Dee 9 . 9 0 . 0 0 .7 10 .8
A n n 13.1 * 0 . 2 13 .4

3 Kenai 4 Anchorage

K

or
F H B S  T O T

Jan 9 . 6 0 . 0 0 . 5 10 .1
Feb 7.8 0 . 0 0 .7 8 .4
Mar 6 .3 0 . 0 0 .3 6 . 6

Wr 5.9 0 .0 * 5 .9

May 1.2 0 .0 0 .0 1 .2
Jun 3.7 * 0 .0 3 . 8
Jul 5 .1 0 .3 0 . 0 5 .3

Aug 5.0 * 0 . 0 5.1

Sep 4 . 2 0 . 0 0 . 0 4 . 2
Ott 3 . 4 0 . 0 * 3 . 4
N o v 5.2 0 . 0 0 . 2 5 .4
Dee 9.1 0 . 0 0 . 5 9 . 6
A n n 5.5 * 0 . 2 5 .7

K
or

F H BS T O T

Jan 7.7 * 0 . 4 8 . 2
Feb 7.5 * 0 . 6 8 .1
Mar 5 .3 0 .0 0 .1 5 .4
A p r 4 . 2 0 . 0 0 .0 4 . 2

M a y 5.1 0 .1 0 . 0 5 .2
J u n 8.1 * 0 . 0 8 .1
Jul 9 .7 * 0 . 0 9 .8
A u g 11.4 * 0 .0 11 .4

Sep 13.1 0 .1 0 . 0 13 .2
Ott 11.7 * 0 . 0 11 .7
N o v 8 . 7 0 .1 0 .1 8 . 9

Dee 7 . 0 0 . 0 0 .3 7 .3
A n n 8 . 3 * 0 .1 8 . 5

K

or
F H B S  T O T

Jan 12.8 * 0 .1 13 .0
Feb 7.1 0 .0 * 7 .2

Mar 2 .4 0 .0 0 .0 2 .4
A p r 2 .3 0 . 0 0 .0 2 .3
M a y 0.3 * 0 .0 0 .3
Jun 1.1 0 .1 0 .0 1 .2

Jul 1 .9 0 .8 0 .0 2 .7
A u g 1.9 0 . 0 0 .0 1 .9
Sep 3.1 0 . 0 0 .0 3 .1
Ott 2.6 0 . 3 0 . 0 2 . 9
N o v 4.3 * 0 .1 4 . 4

Dee 7.8 0 .1 0 .1 7 .9
A n n 4.0 0 .1 * 4 .1

5 Cordova

K

Or
F H BS T O T

Jan 6.7 0 . 0 0 . 4 7.1
F e b  5 . 4 0 . 0 0 . 5 5 .8

M a r  3 . 8 * 0 .4 4 . 2
A p r  4 . 8 0 . 0 l 4 . 8
M a y  4 . 9 0 . 0 0 . 0 4 . 9
J u n  1 0 . 1 0 . 2 0 . 0 10 .3
J u t  1 7 . 4 0 .1 0 . 0 17 .4

A u g  1 5 . 0 0 . 0 0 . 0 15 .0
Sep  12 .8 0 . 0 0 . 0 12 .8

Ott 5 . 8 0 .1 0 . 0 5 . 9
N o v  4 . 9 * * 5 .0
Dee  5 . 0 0 . 0 0 .3 5 .2
A n n  8 . 1 l 0 . 1 8.2

Legend

Percent frequency of occurrence of obstructions to vision IS  based
on hourly observanons.

F = Fog
K or H = Smoke or naze

BS = B l o w i n g  s n o w
T O T  = T o t a l  p e r c e n t  o f  observatrons  w i t h  o b s t r u c t i o n s  t o  vision

= less than  0.05%

Prepared from USAF Air Weather Service  data, various dates.

Figure 13 Visibility obstructions
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Figure 14 Ceiling and visibility data

Data are presented for all months and all hours. A ceiling
exists when the sky is more than half covered with
clouds. Due to the cumulative nature of this presenta-
tion, it is possible to determine the percentage frequency
of occurrence for any given limit of ceiling or visibility
separately, or a combination of ceiling and visibility.
The totals progress to the right and downward. The
frequency of occurrence of a particular ceiling height
may be determined independently by referring to
totals in the extreme right hand column for each station.
The frequency of occurrence of a particular visibility
range may be determined independently by referring to
the horizontal row of totals at the bottom of each
station grid. The percentage frequency for which the
station was meeting or exceeding any given set of mini-
ma may be determined from the figure at the inter-
section of the appropriate ceil ing column and visi-
bility row.

Data compiled by U.S. Air Force, Air Weather Service

31



Wind Chili

Human and animal bodies, or any physical bodies
warmer than their surroundings, lose heat. The rate of
loss depends on the barriers to heat loss, such as clothing
and insulation, the speed of air movement, and the air
temperature. Heat loss in humans increases dramatically
in moving air that is colder than skin temperature taken
as 33OC.  Even a light wind increases heat loss, while a

heat loss by convective cooling, the major source of
body heat loss. Graph set No. 5 relates air temperature
and wind speed. When used in conjunction with Figure

15, the percentage frequency of occurrence of various
values of equivalent wind chill temperature can be
estimated. Map set No. 3 shows the percentage fre-
quency of occurrence of equivalent wind chili temper-
atures less than -30°C,  which represents the equivalent
temperature at which exposed flesh can freeze within

strong wind can actually lower body temperature if the
rate of loss is greater than the body’s heat replacement
rate.

1 minute.

The relationship between heat loss and the cooling
power of different wind and temperature combinations
is shown in Figure 15.  Equivalent wind chill temperature
relates a particular wind and temperature combination
to whatever temperature would produce the same loss
of heat at about 3 knots (6 km/hrI, the normal speed
of a person walking vigorously. Loss of body heat can
also occur by breathing cold air into the lungs and
touching or leaning against cold objects. Heat loss is
not as great in bright sunlight where there is some
radiant heat gain. The chart in Figure 15 applies to
shady areas and cloudy days or nights and represents

Figure 15

Equivalent wind chill temperature
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Danger Of Freezing Exposed Flesh For Properly Clothed Individuals

Adapted from NWS/NOAA Technical Procedures Bulletin No. 16!
Effective Temperature (Wind Chill  Index) 1976
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Marine and Coastal
Cl i matic  Atlas

William A. Brower, Jr.
Henry F. Diaz
Anton S. Prechtel

The marine observations used in computing the
statistics for the maps, graphs, and tables in this atlas
were taken from the National Climatic Center’s (NCC)
Tape Data Family 11 (TDF-I  I), Surface Marine Ob-
servations containing data collected by ships of various
registry traveling through the study area (50° - 80°N,
130°  - 1800W). Because relatively little data exist for
the near-coastal zone, observations for 49 coastal land
stations were combined with the marine data to present
the best possible climatological picture of the outer
continental shelf waters and coastal regions of Alaska.

The stations’ data were taken from the edited
digital files of NCC and the U.S. Air Force’s Environ-
mental Technical Applications Center in Asheville, NC.
Marine data were subjected to thorough computer and
visual quality control before processing to eliminate
duplicate observations and exclude or adjust elements
detected during internal consistency and extreme
value checks.

The percentages of the 600,000 marine and 2
million land observations that contained basic
weather elements are:

Wind
Visibility
Present weather
Sea level pressure
Air temperature
Wet bulb temperature
Sea surface temperature
Total cloud amount
Low cloud amount
W a v e s

Marine Coastal Stations

98.5 98.2
97.8 97.4
96.9 98.2
96.2 97.2
99.1 99.4
64.9 96.6
8 6 . 1 -
95.6 97.8
7 9 . 1 70.1
70.8 -

With a TDF-11 inventory of the number of ships’
observations by l.O” squares, a polar projection grid
was defined to give an approximate equal geographic
area coverage: lo latitude by 2O  longitude for the lati-
tude belt 50° - 61°N;  lo by 3O  for 61° - 70°N;  and
lo by 4O  for 70° - 80°N.  Element statistics (with
observation counts) for each of 445 marine squares and
49 coastal stations for each month were then computed
and plotted on maps. Meteorologists drew isopleths
(lines connecting points of equal magnitude) on 324
element maps, making subjective adjustments when
data biases or insufficient observations were evident.
They also performed consistency checks in monthly
patterns for each element and between elements as
well as comparative checks with other marine atlases
and publications (see References).

To supplement the isopleth analyses, more than
10,000 statistical graphs were produced for 39 of the
coastal stations and 14 representative marine areas.
The graphs represent the objective compilation of
available data; they were not adjusted for suspected
biases, and differences may be found when comparing
the graphic data with the isopleth analyses.

The legends explain the data content of the
graphs and maps, contain detailed instructions on
how to read the graphs, and provide remarks to aid in
interpreting the data. The following paragraphs contain
additional remarks likely to be of interest to those
called upon to interpret the data and provide answers to
specific operational questions.

Standard deviation-Most of the graphs allow
approximation of the empirical probability of occur-
rence of selected criteria. This is a major factor in
assessing the risk involved in operational planning.

For certain elements, unbiased estimates of population
standard deviations are given on the graphs to provide
a measure of variability. The standard deviation on
these graphs is denoted by s and was computed using
the expression:

s = (1)

where N is the number of observations in the sample
and Xi is the ith realization of the random variable X.

Low-pressure centers-The roses and tracks of the
low-pressure center movement maps are based on 9
years of track charts (January 1966-December  1974)
prepared by the National Weather Service’s National
Meteorological Center. These charts show cyclone tracks
based on six hourly positions of closed centers.

Frequencies of cyclone centers passing through
axdegree  “squares” were analyzed for the north Pacific
Ocean to obtain the mean tracks. Primary tracks were
selected along axes of maximum cyclone center fre-
quency and secondary tracks along axes of moderate
frequency. The origins (first reported closed position)
were also plotted by 2%degree  “squares” and analyzed
to find regions of cyclogenesis (only formation, not
intensification). However, no regions of cyclogenesis
were defined within the Alaskan area.



Return Periods for Maximum Sustained Winds

(Coastal  Stations)-Estimated maximum sustained winds
speeds for selected return periods are presented in
graphic and tabular form. Following the method out-
lined by Lieblein (1954, 1974a,  1974b),  these estimates
were obtained by initially fitting the extreme value
distribution to each station sample containing N maxi-
mum annual wind speed values, then inverting the dis-
tribution and computing extreme values for selected
probabilities. Confidence bands were then computed
following the techniques of Gumbel (1958) and Gumbel

and Lieblein (1954).
The extreme value distribution approaches the

form:

F(x) = F(x:p,/%  = exP [-exp  c$qj  (2)

where F(x)  is the probability that an observation is equal
to or less than the specified value x, p is the mode and
p is the scale parameter. Since the wind speed data

were transformed logarithmically, p and p refer
to the transformed data not the wind speed maxima.
The values given on each graph for p and P are not
identical to the p and /? in equation (2) but rather
are the result of exponentiating the mode and scale
parameter for the distribution of the logarithms of
the extreme wind speed values.

The following stations and representative marine areas
have data plotted for analysis and graphs.

Land Stations

Anchorage
Annette Island
Cold Bay
Cordova
Homer
Kenai
Kodiak
Middleton Island
Si tka
Yakataga
Yakutat

Lat. (ON) Long. (OW)

61.2 150.0
55.0 131.6
55.2 162.7
60.5 145.5
59.6 151.5
60.6 151.3
57.8 152.3
59.5 146.3
57.1 135.4
60.1 142.5
59.5 139.7

Representative Marine Areas

A 52Coast
B 54-57
C 57Coast
D 56Coast
E 56-Coast
F 54Coast

Data Processed No. of Obs.

Nov 1952-Dee  1974 61,834
Jul 1948-Dee  1974 77,419
Jul 1955~Dee  1974 56,985
Jan 1945-Jan  1971 74,809
Jul 1945-Dee  1974 76,366
Jul 1948-Jan  1971 69,454
Nov 1945-Dee  1974 84,630
Jul 1948-Jun  1963 43,216
Jul 1948-Jan  1971 65,989
Jul 1948-May  1968 52,982
Aug 1948-Dee  1974 77,101

156-165 1872-l 974 41,097
150-I 56 1872-l 974 12,491
1 50-Coast 1872-l 974 11,703
144-150 1872-l 974 20,016
138-144 1872-l 974 13,480
Coast-l 38 1872-l 974 18,891

The graphic presentations, in addition to allowing
determination of extremes for probabilities other than
those given in the tables, also provide an indication of
the “goodness of fit” of the model to the data. To
analytically quantify the “goodness of fit,” a Kolmo-
gorovSmirnov (K-S) test was performed under the null
hypothesis, Ho, that there is no difference between the
model and the data with a type 1 error probability (a)
of 0.05. Data samples for which Ho was not accepted
are from Annette and Bethel.

The confidence limits shown by the envelope of
lines about the line of “best fit” represent the level of
uncertainty in the extreme value corresponding to a
given probability. For this study 68 percent confidence
limits were computed. This means that in 68 percent of
repeated samples the true extreme value will be con-
tained within these limits.

Sea Ice-The  ice limits shown on the monthly
maps of sets 14-17 reflect midmonth  conditions of mean
ice concentrations for different threshold values. The
ice limits were derived from weekly analyses of sea ice
condit ions (1972-75) based on satel l i te imagery supple-
mented by conventional observations and from pre-
viously publ ished at lases (see References).  Actual  con-
centration boundaries, under the influence of changing
synoptic meteorological and oceanographic situations,
may vary widely from the averages.

Avg. No.
Obs./Day

8
8
8
8
8
8
8
8
8
8
8



Cold BayLegend
Precipitation/wind direction Map - Precipitation

’ )% Liquid
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- - - (34% of all NE winds were ocmmpmied  by precipitation,  of which
14% was  liquid and 20% wm snow.1

An orterirk  in the column for a gwen  dnrection  (or calm) mdicotes
that the percentage  WOI  based on IO 30 obrervotnons  of present
weather  a n d  rmd  dwechon
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less  than IO observotionr  contomlng  present weather were
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The land and marine data used in producing the
maps and graphs are at the NCC in a separate file desig-
nated the Alaskan Waters Atlas Work Tapes. Also on
file are computer tabulations of monthly statistical
tables for the above stations and marine areas.

The duration-of-daylight chart for the Northern
Hemisphere defines daylight as the period from sunrise
to sunset. The upper scale at the bottom of the chart is
for the Northern Hemisphere; the lower scale is for the
Southern Hemisphere. For example, daylight on July 20
of any year at 4S0N  is about 15 hours and 30 minutes
for any longitude. The data source was the U.S. Naval
Observatory (1945) and is accurate for the entire
twentieth century. Further details may be obtained from
The Daylighter of the Navy Weather Research Facility
(1960). Additional light (during twilight) may be usable
for many purposes. Duration of daylight in high
latitudes (poleward of about 60°)  becomes increasingly
dependent upon atmospheric conditions and refraction,
and there may be some departure from the values
depicted on the charts.

Figure 16 Duration of daylight

2 5



Marine Area C

100

90
80
70

60

x50
40

30

20

10
0

594;  ; ; ; ; ;26>._,..,.  i j j ..,...,  j .,.....:  . . . . . . . . . . . . . . . . . . . . . . . . .; : : : i : : ;: : : : :..,.__.;  j . . . . . . . i ._.....;  . . . . . . . . ;...,...  i .
i i : : : i : ;: :. .._...  i . . . . . . . . { . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i .

N NE E SE S SW W NW C

1 Precipitation

Marine Area D

lCl0 1401 ; ; ; ; ;24:%
go ...... p.. .... . ..... f.. ... i.. .... . ...... . ..... f.. ... f.. ....

80 ....... i.. ... .f.. ... i.. .... /. ...... . ...... .... . ...... t.. ....
70 ...... j.. ..... . ..... t.. .... i.. .... .

i..
..... .f.. .... t.. .... . ......

60 ..... ..!. ..... . ...... . ...... i.. .... . .... ..!. ..... /, ...... . ......
% 50 ....... . ...... . .... ..!. .... . ..... i.. .... . ..... . ...... . ......

N NE E SE S SW W NW C

Marine Area E

N NE E SE S SW W NW C

Marine Area F

100

90

80

70

60

x50
40

30
20

10

0
N NE E SE S SW W NW C

January



Legend Precipitation types Map - Snow
Percent frequency of precipitation by

“I(  type and intensity.
BLACK LINE Percent frequency of precipitation  obrervotions  reporting snow.1

- N u m b e r  o f  o b s e r v a t i o n s .
‘0 .,_._....._._..,,.,.......,,.,...................I

The percent frequency of observations reporting snow  for a given point con/ 8ors  show  percent frequency of be determined by multiplying the percent frequency of observations

15 / observations reportmg  Precipitation of reportmg  precipttation  (mop 1.)  with that  of precipitation observations
/

, various types and intenrttier. reporting snow (mop 2.).
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Legend

Air temperature/wind direction

Cold Bay

Map - Air temperature mean and thresholds

BLACK LINE. Percent frequency of temperature 50°C  1532’Fi

RED LINE Mean air temperature [“Cl

B L U E  L I N E  P e r c e n t  f r e q u e n c y  o f  w i n d  c h i l l  temperature  C.3O’C  (S-22°F)

Air temperature readings recorded on transient ships in worm, sunny weather
oppeor biored toward high temperatures,  apparently  because of improper
instrument exposure ond ventilation.  Despite the inaccuracies, the large-scale
potterns  and meon  gradients of the  isopleth onolyses  ore relatively occurate.

The tmnperoture  scale  of the graph  may  vary in both range  ond class  inrerval.
The percentage of temperature observations greater than  o given value  con be
obtained by subtracting  the cumulative  percent frequency of that  value  from 100%.
The number of observations and the standard deviation plus the plotted points on
the graphs are bored on those observations reporting both temperature and  wind
direction. The cumulative  curve is hosed  on 011  observations reporting temperature
with or without wind direction.
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Legend Cold Bay

Wet bulb/relative humidity
,ooo  2 4 6 8 10 I?  II I(1 I8  20
pa  + _ .,.._. .;/ i #&/.Ij Cumulative percent frequency of wet-bulb temperatures equal

+o or less than the temperature intersected by the curve  (top  scale)

---do%  of all observed  wet-bulb temperatwer  were 929C or
A 50 i i...  I . +. 54.59.).._ :

i :
‘0  y.+ i . . . . . . ..j ..,I..>  .i : cumu  o  IVBI t ’ p ertent  frequency of relative humidities equal  to
30 ;... f..’ ._ ,i/‘..!,.
20

I/;

or lest than the humidity intersected by the curve (bottom scale].
ii. .; i &.
ik<:

..*  ..)...  ..i  .f . ...,; ,-( Ralotive humidity I%)
...~T ..I .f .^ . . . . . . . . ...” ~.. _

-(50%  of all observed relative humidifier were 574%.)

’ ” ‘“,,$,$’  $&‘,~,80  PO  “’ ‘Number of observations.

Map - Mean dew point temperature

BLACK LINE Mean dew point temperature  (“Cl

The observation count of the graph reflects those observations reporting both air
and wet bulb temperoturer;  both are  required in computing the relative humidity.
The percentage  of observations of either element greater than D given value con
be  obtained by subtracting the cumulative percent frequency of that value  from
100%.
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Legend Cold Bay
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temperature  PC)  and  wind speed (knots).
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Map - Air temperature extremes (“C)

BLACK LINE Maximum (99%) air temperature  11%  of temperoturer  were greater
than the given value)

BLUE LINE Mintmum  (1%) QIT  temperature  (1% of temperatures  were equal to
or less  than  the given value)

The graph  can be used to determine the extent of human  discomfort from the
combined effects of extreme heat or cold and winds or to estimate the likelihood
of ruperrtructure  icing Icing potential increaset 01 the air temperature  drops
below freezing and the winds increase above IO knots (12 mph) and  may  become
quite severe  with temperatures equal  to or less than -9°C (WY)  and winds equal
to or greater than  34 knots 139 mph)
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Legend Fog/time and s’og/wind  direction Map - Fog

20 . . . . . .._..._..........................................  ..,.................,...........,....,,................. BLACK LINE - Percent frequency of occurrence of oil fog

IS  -
% BLUE LINE Percent frequency of fog occurring without precipitation

IO . I . . . . . . . . . . . . . . . . . . . . ~...%~..~..Z..~ - N u m b e r  o f  observations.

/-
s- / _ B a r  g r a p h s  represent  p e r c e n t  f r e q u e n c y  o f

0 I’0
Fog (without precipitation) for various hour The percent frequency of observations reporting fog with precipitation  for o giver

point can be determined by computing the difference between the two analyses.
GMT 00.03 06.09  ’ 12.15 rs.21

g r o u p i n g s  and  w i n d  d i r e c t i o n s .  Dot0  o r e  b a s e d

LOCN  I922 01 w, 07.10 13.16 on 100% for each  hour-group and direction
10 / category.

/
30 . . . . . . . . . . . . . . . . . . +.  ..,,___..,,.,.., - - - - - - - - - -*  indicates X.05%  but >O.y -.  ._

/ /’ -v-- --0  indicates no fog occurred with the wind
R?O ~._.~,..___..____.....  7./.......s/..  . ..__.__._._..___..........  7.=  .._........_......__...... direction,

Y  -- - - (Dot0  sfmw that 17%  of 011  NW winds were
accompanied by Fog (without  precipitation).1
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Cold BayLegend Cloud cover/wind direction Map - Cloud amount thresholds

w Total Cloud Amount
1

~omvlotive  percent frequency of indicated cloud amount equal
)-  c Low Cloud Amount to or less than the amount intersected by the curve. BLACK LINE - Percent frequency of total cloud amount 12/0 CLOUD AMOUNT IN  E IGHTHS

N NE E SE S SW W NW C

BLUE LINE Percent frequency of low cloud omoent ?5/8CLOUD  *MOUNT  tN EtGnTHS_- -  Number of totol  cloud observations.

c Obscurations.

~ c -  (77% of d totof doad amounts were 17/&l

r  _ - 146%  of off low  doud omwnts  were 12/8.1

5,8 ~ Low cloud amount: Percent frequency of obrer-
618 votions from each direction and calm thot were ac-
v/8 companied  by low cloud amounts ?5/8 and >7/8.

LOW clouds ore clouds with bares,cBOOO  feet.

128%  of of/ SE winds  were ocmmponied  by low doud  omomts
?5/8 ad 14% by low doud omoenk  ?7/8.)

-An asterisk indicates that the percentage is based on 1030  obser-
votions of wind direction, total and  low cloud amount. 0 replacer
bar  graph  when no low  cloud amounts Z/a  were observed with
o wind direction or calm. 0 or bar is omitted when number of

N NE E SE S SW W NW c obrervotions  of total and low cloud amount from a wind direction

Since the number of observations reporting low cloud amount is  usually less than
that for total cloud amount, somewhat different samples may be used to compute
the two curves on the graph. This may lead to inconsistencies where low cloud
amount oppeors higher than the totol cloud amount. Where this occurred the
graph was odiusted in favor of the total  cloud by making  the curves coincide.
The frequency of obscured conditions moy be determined by subtracting the
cumulative percent frequency corresponding to B/B coverage from 100%.
In computing the bor graph, obscurations.are  considered os  8/B coverage.

or calm is less than 10.
-------Number  of low cloud observations. 4 6 9 8
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Legend
Visibility/wind direction Map - Visibility thresholds

BLACK LINE Percent frequency of viribilities  25 nautical miles

/ ‘.Cumulatwe  percent frequency of viribilitier  less than  the
vtslbJlity  intersected by the curve.

- - (37%  of all ‘visibilities reported  were <JO nrrtiimf  miles.1

BLUE LINE Percent frequency of visibilities  <2 nautical miles

The percentage of visibility equal to or greater than o given value can be
obtained from the graph by subtracting the cumulative percent frequency of that
value  from 100%. Visibility at sea  is difficult to measure because of the lack of
reference points Also,  some observers seem to report reduced vislbihties  ot night
because of darkness, though this tendency has abated in recent years. The
coarseness of the coding intervals, however, tends to minimize serious biases in the
summarized data Visibilities  greater than  25 nmi. should be interpreted cautiously
because the earth‘s  curvature  maker it impossible +o  see  25 nmi. horizontally from
the bridges of rnosl  ships.

The table  below the graph indicoter  percent frequency of
occurrence of visibility ~2 nwtical  miles versus wind direction

, -113%  of all S winds were accompanied by visibilitier <2 nautical
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Wind speed/direction Map - Wind speed thresholds Cold Bay
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BLUE LINE - Percent Frequency of wind speed 234 knots (239  mph1
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Number of observations.
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The scalar mean wind apeed  on the graph is bored on the number of observations
reporting o wind speed with direction. The rum of the totals line provides the
cumulative percent frequency of wind speed below o selected threshold value. In
the example graph, 71% of cdl  winds were less thon 17 knots (20  mph).
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Legend Wind direction/diurnal variation Map - Vector mean wind
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Legend Wind speed/diurnal variation Map - Scalar mean wind
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In areor  of high persistence of direction, the magnitude of the vector mean winds
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Legend Low cloud ceiling/visibility Map - Low cloud ceiling and
visibility thresholds

Cold Bay

Percent frequency of timultoneous  o~wrrence  of specified low
cloud ceilings (hundreds of feet) and  viribilities lnauticol miles).

LOW cloud ceiling heights ore estimated from the height of low
clouds (h) when low cloud amount (Nb]  is 25/S.

Obscurations ore included under ceiling “0 X1.5”.

“N C”  (no ceiling) includes barer of clouds 28000 feet or well or
occurrences o f  Nb  <5/8.

.-  -- - (2% of all  observations reported  ding  11000 but <2000  led
rimultoneously  with visibility 25  but  <IO nouticol  miles.)

.-+  indicoter  <.5%  b u t  ~0.

BLACK LINE -

BLUE LINE -

Percent frequency of low cloud ceiling ZlOOO  feet (or no
low cloud ceilinol ond visibility 25  nouticol  miles
Percent frequency of low cloud ceiling <600  feet and/or
visibility ~2  nautical miles

k
.----Number  of observations.
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Legend

Sea level pressure Map - Mean sea level pressure

t234F 513.0
too, “\6 -Number of observations. BLACK LINE Mean sea level presrure  (millibars)

Cumulative percent frequency of sea level pr*ssUreS
equal  to or less  thon the pressure intersected by the cuwe.

S=Stondard  deviation of pressure Imbr).

Sea level pressure is one of the most  frequently recorded elements but one of the
least accurate because of instrument and  coding errors Despite the inaccurocier
of the individual readings, however, the large-scale patterns and mean  gradients

- - --450%  of oil observed  sw level pressures  were 51002  millibws.)
of the isopleth analyses ore relatively accurate.
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l-
Legend

7-
Marine Area A

7’
Marine Area B

Sea surface temperature

Number of observations.

Cumulative percent frectuency  of se0 surface temperatures
equal to or  less than the temperature intersected by the

S=Standord  deviation of sea rurfoce  temperatures (“C).

.3  .I -1  0 1 2 3 1 5 6 7
BLACK LINE. Maximum (99%)  sea surface temperature I”C1  11% of

oc
the temperatures were greater  than the given value]

BLUE LINE Minimum (1%) reo  surface temperature (“C) (1% of the
temperatures were  equal  to or less than the given value)

P  - Sea surface temPeraWe I
e x t r e m e s  (“C)  ’

The percentage of temperatures greater than D given value con
be obtained from the graph by subtracting the cumulative

of that  value from 100%. The number of observations I
I

.I.and
h and the standard deviation ore bored on all observations reportinc

’ sea surface  temperature The iroplethr representing extreme
condihonr  show the maximum  (99%)  and the minimum  (1%) levels
of sea  surface temperature The various methods of recording the
sea surface  temperature tend to decrease the reliability of the
individual  values  Gradients  and relative values  of the iroplethr,
however, are  considered r&able.

1’I Marine Area D
I I
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Legend Wave height/direction Marine Area A Marine Area B

.  ‘*ey’“..-,  \.-* stole):  8ors  represent percent frequency of waves from each direction.

requency  (bottom stole):  Printed figures represent percent frequency of wove heights
observed from each direction.

- - - (5% of oil waves  were  from the N.)

indicates ~5%  but >O

_ (1% of oil wow  were  from the S with heights from 6-7.5  meters.)

, - (2% of the wows from oil directions had heights 210 meters.)

w*\,c !-mCUT  ,NTFP”*,

To,*,s[,,;  ,,;2,11,:,7:  * / 5  j 2; “f”,  ’ ” . - - -

0 1 2  3 I d  8  lo+x--,’ Printed scale on bottom of chart
v/*w  ns,(inr  ,I*mw

BLACK  LINE. Percent frequency of wove height cl.5 meters ((5  feet)

II t IF  t INK  . percent  freouencv  of wove height ~2.5  meters ((8  feet)

INOET . . . .+ ,...  *. ..+..:..’  j - :. :

TOTRLS  19 :31.29!16:10i  4 i I
0 1 2 3 4 6 8
WRVE  HEIGHT [METE k”,;

I
IL--  _...- .-.-_. -- .--_ ~.

I I I I

*IRV’E HE  <GHT  I-NETERS I

Map - Wave height thresholds
(nonhazardous sea conditions)

Indeterminate  directions ore combined with calms  in the direction
stole  of the graph  (they con be distinguished by consulting the
height scale). The number of observoiions  is from all observations
reporting both wove heights and directions. The higher of the sea
wove or swell wove was  selected for summorizotion.  If the heights
were equal,  the wove with the longer period was  selected. Wove
height estimates ore vary subiectivs  and depend upon  the
observer’s experience ond the size of the ship from which the
observation is token. wove heights tend to be slightly underesti-
mated  by observers on transient  ships. A correction factor of 1.1
..,-- ,,,, nn,,

Doto  in this otlos,  however, hove not ’
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Legend

Wave height/period

Percent frequency of occurrence of wave  period and height.

_ -  -  - 12% of observed waves had a height of I-1.5  meters and a period

of JO-11 semnds.)

- -+  indicates <.5%  but >O

, - N u m b e r  o f  o b s e r v a t i o n s .
I

:
Waves are selected an the basis of the higher of sea and swell
when both are reported If both heights are equal, the wave  with
the longer period is selected.

BLACK LINE Percent frequency of wave height 23.5  meters (t12  feet)

B L U E  L I N E Percent frequency of wave height Eb  meters (220  feet)

BLUE NUMBER I Maximum observed wave height (meters)

PERIOD (SECONDS1PERIOD ISECONOSI

-4 MarineAreaB

:il:'l:

Map - Wave height thresholds
(hazardous sea conditions)

The higher of the sea wave or swell wave was selected far
summarization. If the heights were equal. the wove with the Iongel
period was  selected. Wave height estimates are very rubiective

!  and depend upon the observer‘s experience  and the size of the
ship from which  the observotmn  is token. Wove heights  tend to be
slightly underestimated by observers an transient shop  A corrediot
factor of I.1  was suggested (Hogben  and Lumb 1967)  and has beet
verified  by preliminary work at NCC Data in this  atlas, however.

’  hove not been odiurted.

J

Marine Area C
PERIOD ISECONDS

Marine Area D Marine Area E
PERIOD ISECONOSI PERIOD ISECONDSI

1166 738

Marine Area F
PERIOD ISECONOSI
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Legend Low pressure center movement
12 hour movements of low pressure centers considering only closed circulations.

peon  speed. Printed figure OI the end of each bar represents  the meon

speed of movement (in knots) toward the indicated direction.

‘---(low presure  centers moving toward the  N hod D  mean  speed of 77 knok.)

Direction frequency: Bon  represent percent frequency of 12 hour moveme~

\‘\  toword  each direction. Each circle represents 20%

‘-447% of oil  72 hour movements were fowcrd  the  NE.)

ec  or mean  direction and speed Dot indicates meon vector movementt
,Irsqvonc*l

laoI
/ sp%6y40w  :“”  -

, Each  ctrcle  equals  10 knots.

L-- km  vector movement of oil  centers was ioword  70’ at 72 knok.1

---statirtic.s  for this rose  ore bored on 177  twelve hour movements.

- - --- 83 low pressure centers were observed in the IO’  X IO” oreo
durmg  the 9 yeor  period of record 7166 12/74

(rector mson  weed  knelrl BLACK ARROWS Preferred storm  tracks (solid for primary tracks.
dorhed for secondory  track4

January 18 Low pressure center movement
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Legend Persistence of visibility ~2  n. mi.

Hours duration of events Doyr  interval  between events.

HOUP>  YUP*TION  OFEYlHlS
Cumulative percent frequency of hours duration equal to or less than
the number of hours intersected by the solid curve.

c -- - (80% of the events hod o duration 1216 hours.)

Cumulotwe  percent frequency of days  interval between events equal  to
or less than  the number of doyr  intersected by the broken curve.

- -- (88% of fhe  events  were  followed by another  event in 28 days  or fess.1

The maximum  value(s)  of hours duration and/or  the doys interval will
be displayed when the graph  limits ore exceeded.

Durations and ihtervols  for o particular month extend from the time

DA”:  d&A,  ::nG  WE%
48 they begin (or the first of the month if already in progress) and ore

dll,C  - -_ terminated  ot the octuol  ending time, regordlers  of what month that
401  HOUPS  MAI \
16  DA”l  ** i

‘\
may  be

‘ - N u m b e r  o f  observotionr.

Top and bottom scales ore variable to allow for variations in the data.
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Cold Bay

19 Persistence of visibility 2 n. mi. January
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Middleton Island

Si tka

Legend Persistence of wind 110 kts.

Hours duration of events . Doys interval between events.

Cumuldtive  percent frequency of hours duration equal to or less than
the number of hours intersected by the solid curve.

---(MJ%  of the event*  hod o duroRon  5216 hours.)

Cumulative percent frequency of days interval between events equal to
or less  than the number of doyr  intersected by the broken curve.

- --(88%  of the events  were followed by anther  event  in 28 days or less.)

The maximum  ~oIue(sJ  of hours duration and/or  the days interval will
be displayed when the graph limits ore exceeded.

Durations and  intervals for o porticulor  month extend from the time
they begin (or the first of the month if already in progress] and ore
terminated at the octuol  ending time, regardless of what month that
may be.

‘ -Number  o f  observotionr.

Top and bottom scales ore variable to allow for variations in the data.

Kodiak Homer

Cordova Yakataga

Annette Anchorage

-

Kenai

Yakutat

Cold Bay

January
5 8

20 Persistence of wind 2 IO kts.



Legend
Precipitation/wind direction Map - Precipitation

) % Liquid
Percent frequency of surface wind observations from each directton BLACK LINE Percent frequency of observations  reportmg  precipil~tion

L Pep”
and calm that were accompanied by precnpn~ohon,  subdwlded  anto  hquld  type

}%  Snow (including freezing rain and freezing drazrle)  and snow
Of all the elements recorded m  historical marine  observotmns.  precipitofion  is one

Cold Bay

Percentage of present weather observations reporting precipitation.
of those most subiect  to mterpretotion  error, from codmg  practices. observers
preference for certain present  weather codes, and other biases

Number of observations

- - - (34% of alI NE winds  were ocmmpomd  by precipitation, of whid,
14% was liquid and  20% was  snow.1

An asterisk in the column for o gwen  direction (or calm) mdtcotes
that the percentage was  based on IO-30 observotlons  of present
weather and wind direction

0 replaces l,qr  when no precipitation was  observed with winds
from o given direction (or calm). No bor groph IS  presented if
less than IO observations contoming  present weather were
reported for q given direction (or c&n)
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Legend Persistence of wind 220  kts.

Hours duration of events . Days interval between events.
“OURI  o”I*,ION  OIWENTI Cumulative percent frequency of hours duration equal  to or less than

the number of hours intersected by the solid curve.

e---(80%  of the evenh had Q duration 5216 hours.1

Cumulative percent frequency of days interval between events equal to
or less than the number of days intersected by the broken curve.

- - - (88% of the events were  followed by anoh event in 28 days  or less.1

The maximum v&e(s)  of hours duration and/or the days interval will
be displayed when the graph limits are exceeded.

Durations and intervals  for a particular month extend from the time
DA ,,&A, &A I”& 48 they begin [or the first of the month if already in progress) and ore

6113C--- terminated at the actual ending time, regardless of what month that
105  HO”115  YIiX ,
56 DA”S  MAX ‘\

may  be.

‘-Number of observations.

Top and  bottom scales are vorioble  to allow for variations in the data.
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21 Persistence of wind 2 20 kts. January
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Legend Precipitation types Map - Snow
10 Percent frequency of precipitation by

type and  intensity.
.I

Number of observations.
40

//----
.._...,..,.,_,._..,.,,........................................... , ~““““““‘.“““.‘.‘..‘.’

,
Barr  rhow  perce”,  freq”ency  of

35 - / o b s e r v a t i o n s  r e p o r t i n g  P r e c i p i t a t i o n  o f
/

/
various types and intensities.

30 ,_._._._.._._..,..._....,........,.,. ..p  .._._.....................................................

/ /-
_- -0 indicoter  no observations in the

+15  - / /’
c a t e g o r y .

/ / -  -  -  l indicates <.Q5%  but >O.20 .._..............  )A?-“,”  _.......................  d y”c

, -  -  -  -  (4.0% of aI/  observoiianr  recorded
IS -

/

/
/I  /

I I/  ,’
moderate to heavy precipitation.1

,o ,......._.._.... ,................,.............

/l

“. .._.  p.....

BLACK LINE Percent frequency of precipitation observations reporting snow

The percent frequency of observations reporting snow  for q given point con
be determined by multiplying the percent frequency of observations
reporting precipitation (mop  I.)  with tha? of precipitation observations
reporting snow (mop 2.).
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Cold BayLegend

Air temperature/wind direction

.-
___------Numberofobservotionr.

._ Cumulative  percent frequency of temperatures  equal
to or less than the temperature intersected by the CUTYL

- - - - (70% of all  temperatures  were 510.3 “C or 550.5 OF.1

S= Stondord  deviation of temperoturer  1°C).

Meon  temperature for each wind direction, calm  and  for oil doto
combined are represented by dots

-  - -  -(With  NW winds, the mean  tempembre  was 9.4 “C or 48.9 OF.1

o lndicoter  thot the meon  temperature  for o direction or calm was
computed from lo-30 observations.

ME*N The meon  temperature is omitted when less than 10 observations

0 1 1 6 *ocm  II 14  ld  18
for a direction or calm  were available

Map - Air temperature mean and thresholds
BLACK LINE percent  frequency of temperotwe  50°C  1532°F)

RED LINE Meon  air temperature (“Cl

BLUE LINE Percent frequency of wind chill temperature 5.30°C  622°F)
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6 0

% 50

4 0

3 0

20

IO

3

Aw  temperature  reodingr  recorded on transient ships in warm, sunny weather
appear biased toword  high temperatures, opporently  because of improper
instrument exposure and ventilotlon.  Despite the inoccurocms,  the large-scale
potterns  and meon  gradients of the lsopleth  analyses  dre  relahvely occurok

The temperature scale  of the graph  moy vary in both range  and  &ass  interval
The percentage  of temperature  observations greater than o given value  can be
obtained  by subtracting  the cumulative  percent frequency of that  value from 100%
The number of observations  and the standard deviation plus the plotted polntr  on
the graphs  are bared on those observations  reporting both temperature and wind
direction. The cumulative  curve II based on all observations  reporting temperature
with or without wind dwection.
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Legend

W e t  b u l b / r e l a t i v e  h u m i d i t y M a p  - M e a n  d e w  p o i n t  t e m p e r a t u r e

Cumulative percent frequency of wet-bulb temperoturer  equal BLACK LINE. Meon  dew point temperature  PZl
to or less than the temperature intersected by the curve [top rcole).

- wet bulb 1°C). The observation  count of the groph reflects those observations reporting both air

- - - - ~~%a;  d/  observed  we&lb  tem,xrotures  were S12.5°C  or
and  wet bulb temperatures; both ore required in computing the relative humidity.
The percentage of observotionr  of either element greater than a given v&e  con
be obtoined by rubtrocting  the cumulative  percent frequency of that value  from

Cumulative percent frequency of relative humidities equal to 100%.
or less than the humidity intersected by the curve  (bottom stole).

- -(N% of all observed  relative humidirier  were _<74%.)
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Legend Cold Bay

W I N D  S P E E D  IKTSI

TEflP  [VI ( O-3 /4-10(11-21122-33/Z  34 /Air temperature/wind speed Map - Air temperature extremes (“C)
WIND  SPEED (Lt.)

Percent frequency of simultaneous occurrence of specified BLACK LINE Maximum 199%)  air temperature (1% of temperatures were greater
temperature  (“Cl and wind speed (knots). than  the gaven  v&e)

-- -  - - -  -(I%  of oI/ obsewotionr reported temper&we  2.3’C simultaneously
BLUE LINE Minimum (1%) air temperature (1% of temperoturer  were equal  to

with  wind speed of 22.33 bm.)
* or less than the given value)

.---+  Indicates <.5% but ~0. The groph con be used  to determine the extent of human discomfort from the
,--Number  of observations. combined effects of extreme heat or cold and  winds or to estimate the likelihood

I of superstructure icing. Icing potential increaser os  the air temperature  drops
below freezing and  the winds mcreose  above 10 knots (12 mph) and moy become
quite severe with temperatures equal to or less thon -9°C (16’Fl  and winds equal
to or greater than 34 knots (39 mph).
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Legend Fog/time and fog/wind direction Map - Fog Cold Bay
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A

,o of observations.
BLUE LINE - Percent frequency of fog occurring without precipitation
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FOQ (without precipitation) for various hour The percent frequency of obrervotions  reporting fog with pcecipitotion  for o given
point con be determined by computing the difference between the two onolyses.

OMT 00.03” 06.09 ’ 12.15 18.21 groupings and wind directions. Doto  ore based
LOCAL  19.22 Ol.04,’ 07.10 13.16 on 100% for each hour-group and  direction

‘0 / category.

l indicates <.05%  but >O.

0 indicates no fog occurred with the wind
direction,

- _ -(Data  show fhot  17% of all  NW winds were
occomponied  by Fog (withouf  precipitation).)
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Legend Cloud cover/wind direction Map - Cloud amount thresholds Cold Bay
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Cold Bay

VISIBILITY IN NRUTICAL MILES

Legend
Visibility/wind direction Map - Visibility thresholds

13i4-c--:--pl) . . . . . . .  . . . . . j. . / * -  -.y  - 7 7.7  -Number of observations.,

- - (37% of d visibilities  reported were 40 noutiml  miles.)

The table  below the graph indicates percent frequency of
occurrence of visibility 12 nouticol miles versus wind direction.

No percentoge  is given if less than 10 observations were ovoiloble
for visibility and  wind direction. An asterisk indicates that the

, -z,(l3,of  all  S winds were accompanied by visibilities  <2 nautiml
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-C-----r'

BLACK LINE Percent frequency of visibilities 25 nouticol miles

BLUE LINE Percent frequency of viribilities <2  nouticol miles

The percentoge  of visibility equal to or greater  than  o given value con be
obtained from the graph by subtracting the cumulative  percent frequency of that
v&e from 100% Visibility  ot sea is difficult  to measure  because of the lock of
reference points. Also, some observers seem to report reduced vislbilities  ot naght
because of darkness, though this tendency has abated in recent yews.  The
coarvmess  of the coding intervals,  however, tends to minimize serious biases  in the
summarized dato.  Visibilities  greater than 25 nrm  should be interpreted cauhourly
because the earth‘s curvature  maker it impossible to see 25 nmi. horarontolly  from
the bridges of most ships.
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II Cold BayLegend Wind speed/direction Map - Wind speed thresholds
%
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Direction frequency hop  scale): Bars represent percent frequency of winds observed from each
direction. Speed frequency (bottom scale) Printed figurer represent percent frequency of wind
speeds observed from each direction

.---r - - - - - - - - - - (4% of all winds were from the N.)

BLACK LINE Percent frequency of wind speed 510  knots (512 mph)

BLUE LINE Percent frequency of wind speed  534 knots (239  mph)
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Legend Wind direction/diurnal variation Map - Vector mean wind

00 ‘0.2 Direction of flow toword  station dot; vector magnitude in knots
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(example: vector mean wind is from northeast  at 10.2 knots or 11.7 mph)
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Legend Wind speed/diurnal variation Map - Scalar mean wind

-  -- - -(The mean  wind speed  for the hour
z
5 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . .<.f :

21 GMT (16 Local) W(IT  20 knots.1

8
,o ,  , ..;  _.._... +..

i, :

Kodiak Homer

Middleton Island

35 , , , / I I - BLACK  LINE - Scalar meon wind Iknots)

30 ,,.... .,......  1. ~  ,,.. . . . . . . . . . . (-
In oreor  of high persistence of direction, the magnitude of the vector meon  winds
should closely approach that of the scalar meon  winds. As most of the marine
obrervationr  ore recorded ot six hour intervals,  disregard the plots for other than
00, 06, 12,18, GMT hours on the marine oretl  graphs.

-Number of observations.

peon  wind speed (knots) by hour (GMT  and
local Time) ond for all hours.
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_..,,,,,.,”  .,.._...“,  t”----  i . . . . . . . y.....- ,,,,.........  {..*  ,._______..-

E 1 i / 1$0 . . . . . . . .._.....  +,.-.----$-  .,,,,,..............  +.  ___._.,,.,.,......_.  +
b I j 1

Cold Bay

Anchorage

Yakataga

Marine Area A Marine Area B

February
30

11 Wind speed/diurnal variation



Marine  Area  C Marine  Area  D Marine  Area  E Marine  Area  F
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visibility thresholds
Percent frequency of simultaneous occurrence of specified low
cloud ceilings (hundreds of feet) and  vanbk+r Inouticol  miles).

Low cloud ceiling heights ore erhmoted  from the height  of low
clouds (h)  when low cloud amount (Nb)  is t5/8.

Obscurations ore included under ceiling “0  4.5”.

“N C” (no ceiling) includes borer of clouds 28000  feet os well  CIS
occurrences of Nf, <5/e.

--._
- -- - (2% of all  observations reported ceiling LlO@J  but <2ooO  feet

\ \ rimubneourfy  with visibility 25 but <IO  ntruticol miles.)

334
k

‘\--+ indicates <.5% but >O.

‘----Number of observations.

BLACK LINE Percent frequency of low cloud ceiling ZlOOO  feet (or no
low cloud ceiling) and viublllty 25 nautical miles

BLUE LINE Percent frequency of low cloud ceiling <600  feet and/o!
visibility <2 nautical miles

Kodiak Kenai Anchorage

V I S I B I L I T Y VISIBILITY

Middleton Island

VISIBILITY

Legend Low cloud ceiling/visibility Map - Low cloud ceiling and

Sitka
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5855

Insufficient Data Insufficient Data

I
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VISIBILITYV I S I B I L I T Y

224224
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VISIBILITYVISIBILITY

'hCl I<2 2<5  5ClO  210

+ + 1 I 8118

1725

Cold Bay
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4283

4716

Yakutat

Marine Area 6
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February
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Marine Area C
vlsIBILI:Y

Cl/2 ,f/Z’l I<2 2~515’10,z10

NC! 0 0 0, I 5 42
,

SO<60 0 0 0 0 0 2
0

5 35<50 0 0 0 0 1 I
J
;

I
20’35 0 + + + 3 4u j

I
0 10’20 0 + + 2
2

3~11;
I

1 6’10 0 + + 2 5 5 /
L! 1 , 1 /

Marine Area D

VISIBILITY
“‘12 112’1  I~2~2c515~10’z10  I

NC 0 + 0 1 3'27

SO<80 0 0 0 + 0 1

is
- 35<5lJ + 0 0 0 + 2
=I
w 2oc35 0 + + + 1  5
u

0 IO<20 + + + 2 6 15
2 1
d 6~10 0 0 I 2/ 7111 j

Marine Area E

VISIBILITY

Marine Area F

VISIBILITY

12 Low cloud ceiling and visibility thresholds February
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Legend

Sea level pressure Map - Mean sea level pressure
_------_

-Number of observations. BLACK LINE - Mean SW level pressure ~millibars)

Cumvlotive  percent frequency of sea level pressures
equal to or less  than  the pressure intersected by the curve.

S=Standard  deviotlon  o f  prersure  Imbsl.

-- ---(60%  of oII observed se0 level pressures were <7002 millibars.)

Sea level pressure is one of the most frequently recorded elements but one of the
least  accurate because of instrument and coding errors  Despite the inaccuracies
of the individual readings, however. the large-scale patterns and mean gradients
of the isopleth analyses ore relotkvly accurate.

Kodiak Homer
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Marine Area C

100

90

80

70

60

%so

40

30

20

10

0
9

1021 s-14.7

70 990 1010 1030 1050
MILLIBRRS

Marine Area D

MILLIBRRS

Marine Area E Marine Area F

MILLIBRRS MILLIBARS

February
85

13 Mean sea level pressure



Legend

Fog/air-sea temperature difference

Barr  show the percentage of observations withFOQ (without Precipitation) for each Air-Sea

numbers indicate the percento~e  of obrervotions
in each Air-Sea temperature difference category.5%

t
/’30 . . . . . . . . . . . . . . . . . . . . . . 7L . . . . . . . . . . . . . . ,,,.~.=..z.t

- - (22.7% of oN  observotionr  hod Air-Sea
*- temperature difference of +I  “C.)

-0  indicates  no foQ  with the Air-Sea temperature
difference category.

BLACK LINE - Mean sea  surface temperature  (“C)

Marine Area A Marine Area B

Sea  rurfoce  temperature  is  recorded frequently m  marine
observotionr;  the various methods of recording tend to decrease
the reliobilbty  of indlviduol  values.  Despite the inaccuracies, the
h,,Qe-SC&  potterns  and mean grod,en+s  of the ,rdple+h  analyses
ore relatively OCC”rO+e

Marine Area C Marine Area D Marine Area E Marine Area F

t50
il
4o I

1

J:9

February 34 Fog/air-sea temperature difference
Mean sea surface temperature



I Legend

Sea surface temperature

Number of observations.

Cumulative percent frequency of se0 surface temperoturer
equal  to or less than the ternperoture  intersected by the

S=  Standard deviation of sea surface temperatures (“C).

BLACK LINE Maximum (99%) sea surface temperature  1°C) (1% of
-3 2 .t 0 1 2 3 1 5 6 I

Y the temperatures were greater thon the given value)

BLUE LINE Minimum (1%) sea surface temperature (“C) 11% of the
temperotures  were equal  to or less than  the given value)

Marine Area Ii Marine Area B

695 s=1.4loo-  : : : :
go . . . . . / ..,.,.;  .,.....;  . . . . . j  ..,...  I..

8 0 . . . . . i  i .,.....;  . . . . . . . . . . . . . . ;.

7 0 . . . . . . ; . .  ;...  ; . .  ; . .  1..

60 ,_.___  j .,.,,,.;  _____.; ___..,;  .,...._  ;..

% 50 j j . . . . . . . . . . . . . . /. j . . . . . . . . . . . . . . . . . . . .

Marine Area C Marine Area D

Map - Sea surface temperature
extremes (“C)

The percentage  of temperatures greater  than o given value con
be obtained  from the graph by subtracting the cumulative
frequency of thot value  from 100%. The number of observations

p and the standard  deviation ore bored on all  observations reporting
’ sea surface temperature.  The isopleths representing extreme

conditions show the maximum (99%) and the minimum 1%)  levels
\ of sea  surface temperoturs.  The various methods of recording the

sea rurfoce  temperature  tend to decreore  the reliabihty  of the
individual  values.  Gradients ond relative  values  of the isopleths.

Marine Area E
II

Marine Area F
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Direction frequency (top scale):  Bars represent percent frequency of wove5 from each direction.

Heioht fraauency  Ibottom  rcalel: Printed figures represent percent frequency of wove heights

wows  were from the S with heights from 6-7.5  meters.1

*Number  OF  observations.

, - (2% of the wows  from elf directions had heights 270 meters.)

WAVE HEIGHT INTERVAL
0.2 , 3.6 , 7.9 I 10.12 I 13.19 120-25126-321  ‘33
0.5 1l-1.5 12.2.5(3.3.514-5.516.7.5(8.9.5(  110

I 2 3 4 6 8 lo+
Printed SC&  on bottom of chart

BLACK LINE  Percent frequency of wove height cl.5 meters  (6  feed

BLUE LINE - Percent frequency of wove height <2.5  meters (<8 feet)

0 1 0 20 3 0 4 0 5% 6 0 7 0 80 901OC

WRVE HEIGHT I M E T E R S  I

Map - Wave height thresholds
(nonhazardous sea conditions)

Indeterminate direciions ore combined with calms in the direction
stole of the graph (they con be distinguished by consulting the
height scale)  The number of observatlonr  is  from 011  observations
reporting both wove heights ond directions. The higher of the reo
wove or swell.wo~e was  selected for summarization. If the heights
were equal, the wove with the longer period was  selected. Wave
height estimates ore very subiective and depend upon the
observer’s experience and the size of the ship from which the
observation is taken. Wove heights tend to be slightly undererti.
mated by observers on transient ships. A correction factor  of 1.1

fwnnhrn t ,,mh  ,oh,, rind hn. heen verified bv

Legend Wave height/directidn Marine Area A Marine Area B

3 5 3 I + +

13554:-
SW m

1 4 4 5 2 :
WV

1 3 4 3 3 :
NW 0

CPLN  -J.  , + + -
.NOE  i.

TOTALS ; 8 23 29 Zr  13 3 I 5 9 3

0 12 3 4 6 813+
W A V E  +iEIC-lT  IMETERS

--
Marine Area C

:.

: . . . . .
320

0 12 3 4 6 810+
WRVE HEIGHT IMETERSI

Marine Area D

0 1 0 2 0 3 0 40 5% 60 70 8 0 9 0 100 0 10 20 3 0 40 ;i 60 70 80 90100

0 1 2 3 4 6 810+
WRVE H E I G H T  IMETERSI

0 1 2 3 4 6 8lO+
WRVE HEIGHT (METERS1

Marine Area E Marine Area F

TOTQLS;I~  38 25  15  E i +  +  647
0 I 2  3 4 6 8!3+
W R V E  -1EiGH'  IME-ERS:

February
8 8
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Legend

Wave height/period

Percent frequency of occurrence of wove  period and  height

_ - -  -12% of observed waves had a
of 10.11  seconds.)

- -+  mdicater  <.5% but >O

,-Number of observations

Waves  are selected on the bask
when both ore reported If both
the longer period is selected

height of I-l.5 meters and  o period

of the higher of sea  and swell
heights are equal, the wave  w i t h

BLACK LINE Percent frequency of wove  height 23.5  meters (512 feet)

B L U E  L I N E Percent frequency of wave height 26 meters (120  feet )

BLUE NUMBER - Maximum observed wove  height (meters)

Marine  Area  A
PERIOD ISECONDSI

HEICHP ! 6-
IMiR5, CC'

Marine  Area  C
FERISD ISECONDSI

HEIGHP 6- 8- IO- :2-
I"TR51, '6 7 9 I, 13 '13' IN0,

o-.5 13 1 1' 0 3~ 0 3'

I
3-3.5 2 5 5 2: +~ 01  2i

4-5.5 I' 2~ 1 1 +~ oi 0

::-.~

3 3 3

Marine  Area  D
PERIOD lSECONDSi

1026

Marine  Area  E
PERIOD ISECONDS

II Marine  Area  B

PERIOD [SECONDS1

Marine  Area  F
PERIOD ISECONOSI

17 Wave height thresholds (hazardous) February
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I 180° 1 7o” 1

L

Legend Low pressure center movement
12 hour movements  of low pressure centers cowderfng  only closed circulatvans.

t&an  speed Printed figure at the end of each bar represents  the mean~
speed of movement (in knots) toward  the mdacated  directmn.

‘---(low pressure  cenkrr  moving toward the N hod o me(m  speed of II knots.1

Direction frequency- ~orr  represent percent frequency of 12 hour  IIKSWIJ~~

\‘\  toward each directnon  Each  urcle  represents 20%

- -141%  of oil  12 hour movements were toword the NE.)

eon  vector  m~vemen, of elf  centers was toward 70” of 12 knots. t

-- - - _ Stotdcr  for  this  rose  are bored on 177  twelve hour movements

--83 low pressure centers were observed in the IO” X 10” qreq

durmg  the 9 yeqr  permd  of record 166.12  74

B L A C K  A R R O W S Preferred storm  tracks  (Ad for primary tracks.

dashed for secondary tracks)

February
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Persistence of visibility ~2 n. mi.

Hours duration of events Days interval between events

“OUSS  o”I*now  OF  EV6HII Cumulative percent frequency of hours duration equal  to or less than
the number of hours intersected by the solid curve.

o----(80%  of the eve&  had a dumtion  5216  how-s.]

Cumulative percent frequency of days interval  between events equal  t o
or less than  the number of days intersected by the broken curve.

- -- (88% of the events were followed by another event in 28 days or less.1

The maximum  value(s)  of hours duration and/or the days  interval will
be displayed when the graph l im i t s  ore  exceeded.

Durations and intervals for q particular month extend from the time
they begin (or the first of the month if already in progress) and ore

6111+  - -
‘01  HOURS  lA*x  -,

terminated at the actual ending time, regardless of what  month that
16  DAIS  **I

‘1
may  be.

‘-Number of observations

Top and bottom scales  are variable to allow  for variations in the doto

Kodiak

Middleton Island

Sitka

Homer Kenai

Yakatage

Annette

II

Anchorage

19 Persistence of visibility < 2 n. mi.

Yakutat

Cold Bay
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Legend Persistence of wind 210 kts.

Hours duration of events - Days  interval between events.

Cumulative percent frequency of hours duration equal to or less  than
the number of hours intersected by the solid curve.

of the  events  had a duration 1216 hours.)

Cumvlotive  percent frequency of days  interval between went~ equal  to
or less than the number of days intersected by the broken curve.

- -- (88% of tfte evenk  were bhved  ty amlher  event in 28 ~DYJ  or hss.)

The maximum value(r) of hours duration and/or the days interval will
be displayed when the graph limits are exceeded.

Durations and  intervals for a particular month extend from the time
they begin (or the First of the month if already in progress) and are
terminated at the actual  ending time, regardless of what month that

‘-Number of observations.

Top and bottom scales are variable to allow for variations in the data.

KenaiHomer

Yakataga

Anchorage

Kodiak

CordovaMiddleton Island Yakutat

Cold BaySitka Annette

20 Persistence of wind L 10 kts.February
9 2



Legend Persistence of wind 220 kts.

Hours duration of events - Days  interval between avents
“OYLI  D”PITlOH  01 EYEHTS

,,,; ‘8 96  I.4 UP,  2.0, 2; Cumulative percent frequency of hours duration equal to or less than
the number of hours intersected by the solid curve.

-  -- - (80%  of the events  had o duration 5216 hours.)

Cumulative percent frequency of days  interval between events equal to
or less  than the number of days intersected by the broken curve.

- -- (88%  of the events were faffowed  by orother  event in 28 days or /ess.)

The maximum value(r)  of hours duration and/or  the days  interval will
be displayed when the graph limits ore exceeded.

Durations and intervals for a ~orticulor  month extend from the time

,A”“,  ,.&  ::I4 WE%
18 they begin (or the first of the month if already in progress) and are

c.111+  -
105  “OYPI n2-,

terminated at the actual ending time, regardless of what  month that
lb  Dlill  YA” ‘\

may be.-. -Number of observations

Kodiak I( Homer

Top and bottom scales are variable to allow for variations  in the data.

Kenai

1 1 I

t
I t

Middleton Island Cordova

Sitka

II
Yakataga

Annette Anchorage

Yakutat

Cold Bay

21 Persistence of wind L 20 kts. February



Legend
P r e c i p i t a t i o n / w i n d  d i r e c t i o n Map - Precipitation

Cold Bay

BLACK LINE Percent frequency of observations reporting precipitation 36 %
%  Pcpn.

1%  Llquld
Percent frequency of rurfoce  wind observations from each direction
and calm that  were accompanied by prectpjtotion,  subdIvIded  into liquid type go :. . ,

)% Snow (including freezing rain  and  freezing drizzle) and snow
Of all the elements recorded in historical marine observations, precipitation is  one 80 .:. .j. .:...  : .

-Percentage of present weather observotionr  ceportmg  precipitahon.
of those most  rubiect  to mterpretatmn  error, from coding practicer, observers
preference for certann  present weather coder, and other biases 70 . . . ..I... .;. : . .

Number of observations. 60 . . . . . . . . . . . . . . . . . :. j.. ,.

- - -  (34% of all NE winds were occomponied  by precipitation, of which
14% WOI  liquid and 20% was  snow.1-An asterisk in the column for D given direction (or calm)  indicates

that the percentage was  bored on IO-30 observattons  of present
weather and  wind direction

-0 replaces bar when no precipitation was  qbserved  with winds
from q given direction (or calm) No bor graph is presented if
less than IO observations containing present weather were
reported for (I  given direction (or calm)
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Legend Precipitation types Map - Snow Cold Bay
Percent frequency of precipitation by BLACK LINE Percent frequency of precipitation observations reporting snow

various types ond intensities.

The percent frequency of observations reporting snow for o given point con
be determined by multiplying the percent frequency of observations
reporting precipitation (mop 1.) with that  of precipitation observations
reporting snow  (map 2.).

so _......._.........._....,.,.  V..?L /..d

, - - - -(4.0%  of oil  obsewotionr  recorded
moderate fo hwvy preci~itotion.)
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Cold BayLegend

Air temperature/wind direction Map - Air temperature mean and thresholds

__--
_--.- ---Number of observations. BLACK LINE. Percent  frequency  of temperature  50°C  i<32°F)

.M
,& s3.0 /

Cumulative percent frequency of temperatures equal RED LINE Meon  air temperature (“Cl
to or less than the temperature intersected by the curve. BLUE LINE Percent frequency of wind chill +empero+ure  5.30°C  (522°F)

-  - - - 170%  of all fempemhrres  were 510.3  T or 550.5  OF.)

S= Standard  deviation of temperoturer  f”Ct.

lean temperature  for each wind direction, calm ond for 011  doto
combined are represented by dots.

- - - -(wifh  NW winds, the meon temperature  was 9.4 “C or 48.9 OF.1

o lndicotes  that  the meon  temperature  for o direction or calm was
computed from 10.30 observations.

MEAN  The meon  temperature  is omitted when less than 10 obrervotions

0 * 1 * 8ocm  12  11  16  IB
for a direction or calm  were ovailoble.

Air tempero+ure  readings  recorded on transient ships in warm, sunny weather
oppeor  biased toward high temperatures, apparently because of improper
instrument exposure and ventilation.  Despite the inoccurocier,  the large-scale
potterns  and mean gradients of the isopleth  analyses  ore relatively occurote.

The temperature scale  of the graph  may vary in both range  and  class  interval.
The percentage of temperature  observations greater than  a given value  con be
obtained by subtracting  the cumulative  percent frequency of that  value  from 100%.
The number of observotionr  and  the standard  deviation plus the plotted points on
the graphs are based on those observations reporting both temperature and wind
direction. The cumulative curve IS bored on 011  observations reporting temperature
with or without wind direction.
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Legend

Wet bulb/relative humidity Map - Mean dew point temperature

Cumulative percent frequency of wet-bulb temperatures equal BLACK LINE. Mean dew point temperature I”CI

to or less  than the temperature intersected by the curve (top scale).
lcwe,b”,b(OC,

The observation count of the graph reflects those observations reporting both air

- - - 40% of all cfxerwd w&bulb  tempemfures  were 92.5P or
and wet bulb temperatures; both ore required in computing the relative humidity.

54.59.1
The percentage  of observations of either element greater than o given value an
be obtained by subtracting the cumulative percent frequency of that value from

Cumulative percent frequency of relative humidities equal to 100%.

or less than the humidity intersected by the curve (bottom scale).

-4’ Relative humidity Ix)

- -150%  of off observed relative humidities were 574%.1
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1 Cold Bay

WIND SPEED IKTSI

T E M P  LOCI  / O - 3  14-10111-21~22-331~  3 4  /

Legend

Air temperature/wind speed
WlND  SPEED IhI

Map - Air temperature extremes (“C)

BLACK LINE - Maximum  (99%) air temperature  (1% of temperatures  were greater
than the given value)

BLUE LINE Minnum (I%]  air temperature (1% of temperatures were equal  t0

or less than  the gwen voluel

~ercenr  frequency of ~imultonew~  oc~wrence  of specified
temperature PC)  and  wind speed (knots)

-  -  - - --(I%  of oil obsewoiionr reporkd’  temperature 2.3”C  simuftanecudy

with wind speed of 22-33  kts.1

.- --+  Indicates <.5% but ~0.

IX -Number of observations.
I

The graph con be ured to determine the extent of humon  discomfort from the
combined effects of extreme heot or cold and wmds  or to estimate the likelihood
of superstructure icing. icing potent101  increases or the air temperature  drops
below freezing and the winds increose  above IO knots 112 mph) and may  become
quite severe  with temperatures  equal to or less than  .9”C  (16°F)  and winds equal
to or greater than  34 knots (39 mph).
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Legend Fog/time and fog/wind direction Map - Fog
_ _20  ,............,,..............................................................................................I I BLACK LINE - Percent frequency of occurrence of all fog

IS
70

, 0
- - -  -Number of observations.. . . . . . . . . . . . . . . . . . 7-“..z

/’
5- / B a r  g r a p h s  r e p r e s e n t  p e r c e n t  f r e q u e n c y  o f

0 /‘O
Fog (without precipitation) for various  hour

G M T  0 0 . 0 3 0 6 . 0 9 .  ’ 12 .15 18.21
groupings and  wind directionr.  Dota  are bared

Lcx.4,  19.22 07.10 13,16 on 100% for each hour-group ond direction

40
Ol.04,’

/ category.
/

---------*indicates<.05%  but>O.30 .._...................  #.  .,_.....,...,.  y-..c  . . . .

/ /’
/

_ -  -  -c-  0 indicates  no fog occurred with the wind
%z,, _._..___,.,,,.....,...  /t  .,_.....  ~  .._.__...........  y< .,........._...._._....... direction

--- (Data  show that  17% of 011  NW winds were
occompqnied  by Fog (without  precipitqtion).I

BLUE LINE Percent frequency of fog occurring without precipitation

The percent frequency of observations reporting fog with precipitation  for a give
point con be determined by computing the difference between the two analyses.
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Legend Cloud cover/wind direction Map - Cloud amount thresholds
/ Total Cloud Amount Cumulative  percent frequency of indicated cloud amount  equal
R-  c Low Cloud Amount 1 to or lets than the amount  intersected by the curve. BLACK LINE Percent frequency of total  cloud ornount  _<2/8

CLOUD *MOUNT  IN EIGHTHS-  _ -  Number of totol  cloud observations. BLUE LINE Percent frequency of low cloud omount  ?5/8

, - - (77% 04 .I/ tobl  dovd  arnounk were 57/S.]

_ / - (46% of ofi  low doud  omovnts  were 52/8.)
Since the number of observotionr  reporting low cloud amount  ia  uwolly less  than
that for total cloud amount,  somewhat different samples may be used  to compute

Low cloud amount: Percent frequency of obser. the two curves on the graph. This may lead to inconsistencies where low cloud
‘28”  vations  from each direction and calm  that  were oc- amount oppeors  higher than  the total cloud amount.  Where this.occurred  the
2718  componied by low cloud amounts 3/B  and ?7/8. graph was  odiusted  in favor OF  the total cloud by making the curves coincide.

Low clouds ore clouds with bares <SO00 feet. The frequency of obscured conditions may be determined by subtracting the

SE winds were accompanied  by low dovd  amounts
cumulative percent Frequency corresponding to 8/8 co~eroge  from 100%.

14% by low doud amounk  57/8.)
In computing the bar graph, obscurations ore considered OI 0/8  coverage.

-An asterisk indicates that the oercentoge  is bored on lo-30 obser-
votions  of wind direction, totol  and low cloud amount. 0 replacer

bar graph when no low cloud amounts 3/S were observed with
a wind direction or calm. 0 or bar  is omitted when number of
observations of total and  low cloud amount from o wind direction

1056+--L,-
-_ or calm  is lets  than 10.

- - - - - - -Number  o f  low c loud  observations.

Kodiak

N NE E SE S SW W NW C
6 8 9 4

C L O U D  A M O U N T  I N  E I G H T H S
,ooO 1 2 3 4’ 5 6 7 8

Miidleton  Island

C L O U D  R M O U N T  L N  E I G H T H S
,ooO  1  2 3 4 5 6 7 8

N  N E E S E S  S W W N W
1477

Homer Kenai

UC I I I-,  “,I”  OMnlINT  TN Flr.HTHSntirtii~~ I N  EIGHTI,~ CL”“Y II,I”“I.I  II. LlVlllllY
5 6 7 8 1ooO 1 2 3 4 5 6 7 8

Cordova

1 0 0 co
9 0 E
8 0

70

60

% 50

40

30

20

10

0

Yakataga

LOU0  R M O U N T  I N  E I G H T H S CLOUO AMOUNT IN  E IGHTHS
1 2 3 4 5 6 7 8 1ooO 1 2 3 4 5 6 7 8

b&5  E SE S SW W NW C
0

S i i a Annette

C L O U D  FIM0lJN.T  I N  E I G H T H S CLOUD  R M O U N T  I N  E I G H T H S
1ooO  1 2 3 4 5 6 7 8 1ooo 1 2 3 4 5 6 7 6

C”cE: : : : : : I cdjyi j j i i j i

,3,, 80 } _,....;  _._....;  _.....  .+..i
70

, jO
% 50

40

?”

~ Marine Area A

CLOUD RMOUNT IN  E IGHTHS
1ooO  1 2 3 4 5 6 7 8

N  N E E  S E S  S W W NW C
2 3 1 4

Cold Bay

C L O U O  R M O U N T  I N  E I G H T H S
1ooO  1 2 3 4 5 6 7 8

N NE E SE S SW W NW C
4 6 9 4

Anchorage

C L O U D  R M O U N T  I N  E I G H T H S
4 5 6 7 8

5142

Yakutat

C L O U D  A M O U N T  I N  E I G H T H S

N NE E SE S SW W NW C
6433

Marine Area B

CLOUD RMOUNT IN  E IGHTHS

N NE E SE S S W W NW C
6 6 1

March
106

7 Cloud cover/wind direction



I i \

C L ’
100 0

g o  !.F

80

70

60

% 50

40

30

20

1 0

0

li

li

Marine Area C

IUD R M O U N T  I N  E I G H T H S
1 2 3 4 5 5 7 8

E SE S SW W NW C

Marine Area D

C L O U D  R M O U N T  I N  E I G H T H S
1ooO  1 2 3 4 5 6 7 8

N NE E SE S SW W NW C
1 0 8 2

I / I /
Marine Area E Marine Area F

14) ”C L O U O  FIN VT  I N  E I G H T H S C L O U D  A M O U N T  I N  E I G H T H S
4 5 6 -l 8 ,ooO 1 2 3 4 5 6 7 8

go !.3.$  . . . . . . . i . .. . ...  .  . .. ...! . . . . . . . _.._. i  .._...

S SW W NW C N NE E SE S SW W NW C
8 8 9

March
107

7 Cloud amount thresholds



Legend
Map - Visibility thresholds

Cold Bay
Visibil i ty/wind direction

100
.13’24*----

90 . ..j ( * -  - 7 - - .Y..T  -Number of observations.,..

I
i :BO . . ; . / . i ^ , .
+

. ..I.. .,..
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Legend Wind speed/direction Map - Wind speed thresholds Cold Bay

Xrection  frequency (top  scale): Barr represent percent frequency of winds observed from each
zlirection.  Speed frequency (bottom scale): Printed figurer represent percent frequency of wind
ipeeds  observed from each  direction.

----------(4%ofaflwindswerefromtheN.l

_ _ - (1% of d  winds were from  the S with D speed 22-27 knotr)

Number  o f  observa t ions .
-(7X of winds  from all directions had wind speed 148 knots.1

BLACK LINE - Percent frequency of wind weed  110 knots 1572  mph)

BLUE LINE - Percent frequency of wind speed 134 knots (239  mph)

The scalar  mean wind speed on ;he  graph is based on the number of observations
reporting D wind speed with direction. The sum of the totals line provides the
cumulative percent frequency of wind speed below a selected threshold value. In
the example graph, 71% of all winds were less than 17 knots (20 mph).

0 10 20 3 0 40 ib 60 7 0 80 9 0 1 0 0

,:m

E

S E

s

S W

W

N W

CALMI/ TOTRLS 40 4 11.17,27:20  7 11  1722 15 28 5  34 : 2: 4148+  + + (

NINO S P E E O  I KNOTS1

Kodiak

%
0 10 2 0 30 4 0 5 0 6 0 7 0 8 0 9 0 100

N

NE

E

SE

S

S W

w

N W

CRLM

TOTRLS

2;2;2;1;+:+;+;+;  :
m..:---..:.-..  . : . .G.... ..>“”  . : . --..,...----:.......~,......
2:212:  1. ; . j . . ..i..

+;+i+:+i+i
..j,. . . . . i ..j ;. .  .  .

~;4;3’3~2:l:+i+:+:
..: ..:. . ! .j ..,.,,. .,j .j j

~:g;ioi5;21,i+i+i+
: ..,.,.. :, ..:  ..:  ..,.., :. .  .

8; 10 .0 7181
I.~.........--......,,,...  “““”  ..“‘.”  ““““’  .“““‘...“’
21jl7j22j22!lOi  5; 1  : 1 ! +: +

0  4  7  1 1  1 7 2 2 2 8 3 4  4148+
WIN0  S P E E O  I K N O T S I

Middleton Island

0  10  2 0  3 0  4 0  &  6 0  7 0  8 0  9OlOC

NW
yy2  2ilil  + +i+i
m . . . . . . . . . . . . :... ..I . . . . . . . I . .

CRLM I”... . . . . . . . . . . . . . . . . . . ..I.?:.9. ..37b.!.
TOTRLS  ,0;,3;23:27;,4;  8; 3 2; 1 : +

0 4 7 11 1722 28 34 4148+
WIN0 SPEED IKNOTSI

I

Homer

%
0 10 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9ClOO

N

NE

E

S E

S

S W

W

N W

CRLM

TOTRLS

:::: :3;7;3:1i+;*;+;  i i
,,.; i .,.,... j j . . . . . ..I  . . . . . . . . i . . . . . . . .

ygilo;s;li+i+i  [ ;
_.,,...: i j j :.i

1j2;2;2;+;+i+i  :! :
: : :

lililili+:+i  :  :  i
. . . . . j ,...,.. i ._.. ..j  .. . . . . . . j . . . . . . . . . . . . . . . >...
lilllili+i+i  :  :  j
_..  .;..  ..:.  .._  j ,,;  :..n li3;534ili+;+;  : j

. ; . .,j  . . . . . . .;...

. . . . . I j ..:  j i. . . . . . . :...
lil;]jl!+;+;+.  i ;

n -:, ��..j,�  . ..~.......:.--....:..�-.�� . . ,.. . ..I .f. .;..
ljpjli+;+;+i  I : ;
... . :... . . . . . . . r.. .z r

6 . 4 6337. . . . ., . . . . . .

0 4 7 11 17 22 2834 4148+
WIN0  S P E E D  (KNOTS1

Cordova

N

NE

E

S E

S

S W

W

N W

CFlLtl

TOTFILS

0 102030405%607080901
lOi3/l~+/+.  i i ; i,,,,

.; j ..;.  . ..j.  . : . .j..  .j..  .f  . .;q;3i,i+;  j i :

OC

1

0  4  7  1 1  1 7 2 2 2 8 3 4  4148+
WIND SPEED [KNOTS1

Sitka

N

N E

OC

1

E C:

7S E  m

s
1iL  L,I:+

I.: ,... : .

CFlLM
TOTRLS  2Bi23j24  18,  5  ; 2  + ,*i : +

0  4  7  11172228344’148+
WIN0  S P E E D  (KNOTS1

11  Annette

I

Cl 4 7 11 17 22 28 34 4148+
WINtimSPEEO  I K N O T S I

Kenai

%
0 1 0 20 3 0 4 0 50 60 70 80 90 100

SE !.....’ j..,!.  .i...‘..i..+
li212il:l:

sk.~  I
.., ..,. ..:... j

S W +...$;.  .;,.;,. l.-,.T, ; , .T.... .,,.. ‘,.  ..j,. ; 1

0  4  7  1 1  172228344148+
WIND  S P E E D  (KNOTS1

Yakataga

0  1 0  2U  3U  4:O  Sb 6 0  7 0  80  9 0  1 0 0

Nap,

3: ,:J:‘+:,i+i+i
~+.  .1  . . . . . I. ;... .:.

+ +  i +
.I .f. . ,

: . .

., :.

.:

i

I

.4.481  ,
TOTRLS 130;24j20;17:  7 : 2 : + : + : i /

0 4 7 11 17 22 28 34 4148+
WIN0  S P E E D  (KNOTS)

Marine Area A

0 10203040S~60708090100

N

N E

E

S E

S

S W

W +ili3:4i4

t

1.  . : . . ; . . : .
NW  +;1:2f4i4i3;2:1;+:+

: :... .I . . . . . . . . ..: . . . . ..i ..I
.T .-, n _“ll I

TOTQ~S 14 j 7 :16:23;20:14~  9 j 5 ; I : 1 1
0 4 7  1 1  1 7 2 2 2 8 3 4  4148+

WIND SPEED [KNOTS]

Anchorage

%
0 10 20 30 40 50 60 70 80 90100

S W E;  .?..:...‘:..+:.,+.  ; .f.: , .~

0  4  7  11172228344148+
WIN0  S P E E D  [KNOTS]

Yakutat

N

N E

E

S E

S

SW

W

N W

CRLM

TOTRLS

%
0 1 0 20 3 0 4 0 50 c o 70 80 9 0 1 0 0,:\;+ +fI-

; i. ; . .; . .
2i4  2’1  + +: :.
3ill,30  ‘):i  i

j32:24j24  1 5 4 2. + + I
0 4 7 I1  17 2 2 2 8 3 4 4!48+

WIN0  S P E E D  IKNOTS]

Marine Area B

0 1 0 20 3 0 4 0 5; 6 0 7 0 8 0 90100

0 4 7 1 1 1 7 2 2 2 8 3 4 4148+
WIND  SPEED IKNOTSI

1 i.+ 1

+ ..,
1

. . . .
1 +

+ ; +

I . ;

M a r c h
110

9  W i n d  s p e e d / d i r e c t i o n



Marine Area C I I Marine Area D II Marine Area E II Marine Area F

1 z 1 I +.+:

0  4 7 11 17 2228 34 4148+
WIN0 SPEED [KNOTSI

0 10203040s~60708090100
N ,j,j*:2;‘:“,‘+;+
m i--.:~  ‘. ...“’  ,.t....-  : ---,  “’ ...  ‘. -.,: ..

N E
+.li2.2illli+  +.+  +

m,.. : j .,.. .  . j j . . . . ., .,

E
+i1i3:3iz 1il.l  + +’.I j j :. . . . . ..,.

S E
+ili2'3i4  2:1:1.+  +

. . . . . . . . . . . . . . . . j . . . . . . >. .;  . . . . . . . ..,
Y,i2:4;2:1.+  1: +
Sm . : . . .  .  .  .  . .( . : . . :

sw  1:1:2:3:2  I’1  I ’ +  +’. . . . : .,.. . , . : .  .
71.2i4.4  2 ' 1 . 1  t i t

WV :. .;. : .,. j..i.i.

NW ,.l~,.,~.;...~  :.?..A  2 2 i '..  ,.,  ;. ,..1 t I

CRLM  ,.?..;...  . . . . . ..." I .!.7.:  8 ..I.346

TOTRLS  .5: 8.16;25 18ill.  7; 7 2;  1
0 4 7 I1  172228 34 4148+

WIN0 SPEEO IKNOTSI

0 1 0 2 0 3 0 4 0 5: 6 0 7 0 80  9 0 1 0 0

0 4 7 11 1 7 2 2 2 8 3 4 4148+
WIN0 SPEED [KNOTS1

JL : . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i.: . . . . . . . ...:
S

+;l;3i2;2;l.lili+:+

SW Ex: II- .1x...+;*;2;2il;l’+y+;+:
.j i j . . . . . . . . .,.......: . . . . .. ..g  i..

W
+:li3i3;2:1;1;+;  !

CrlLll :... .,,.......... . . . . . . . . . . . . . . . .

TOTRLS  S ilO:21:23  19jlI:  6 : 4 i 1 :  1
0 4 7 11 17 22 28 34 4148+

WIN0 SPEED IKNOTSI

I  I I , I I

9 Wind speed thresholds



Legend Wind direction/diurnal variation Map - Vector mean wind Cold Bay
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Legend Wind speed/diurnal variation Map - Scalar mean wind Cold Bay
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Low cloud ceiling/visibility Map - Low cloud ceiling and II Cold Bay
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Legend

Sea level pressure Map - Mean sea level pressure
_--_- _ go

1 2 3 4y -5:3.0 ‘\

\
. . . . . . . i . . . . . . . . . . . . . . j f ..,,. {
. . . . . . . . . . . . . . . . . . . . . . . . i . . . . . . .

..;  .___.:  .,.....
100  : : : ‘-Number  of observations. BLACK LINE Meon  sea level pressure (millibars)

3 F
80 i i

f
Cumulative percent frequency of sea level pressures
equal to or  less than the pressure intersected by the curve

S=Standord  devoution  of pressure (mbsl.

Sea level pressure is one of the most frequently recorded elements but one of the
least accurate because of instrument ond coding errors  Despite the inaccuracies
of the individual readings. however, the large-scale patterns and mean gradients
of the iropleth  analyses ore relatively accurate
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-Legend

Fog/air-sea  temperature difference

Marine Area A Marine Area 6

/’
60 ,._...__...,..____.,.............. .  .  .  .  .  .  .  .  .~ 8ors  show the percentage of observations with,

I ’ F o g  ( w i t h o u t  P r e c i p i t a t i o n )  f o r  e a c h  Air-Sea
so . . . . . . . . . . . . . .._.............................  /./  .._........................ temperature difference category. Plotted

/ _ numbers indicate the percentage of abservationr
/

,o .__........._......,.....................; 4 ..,,....  ,...,......,,_...... in each A i r - S e a temperature difference category.

90  - /
. . . . . . . ..__.......__.‘....... #  ___................. .,...___._.  ~,.,.cx..

- -  -  (22.7% of clll observations had Air&n
Jo .._..

/’
tempemfure  difference of t7 “c.1

/
2. ..___,,,_._.......  7/  .,.....,......., .._..  IP xL--___.~.~.~~~ _ _ -  (19% of oll obrervations  with Air-Sea temperature

- /
difference of tl  ‘C were occomponied by Fog

,o ,..........  f  . . . . . . ;$.’ (without Precipitation).)

- ,’  O*!  Oo6  ‘*S  / 9 6 1 -*  indicates <.05%  but >O.
0 : me

_c  0 8 -7 -6 .5  .A  .3  .2  .I  0
VA!!4  COOLER THAN  SEA

t I  3 1 5 b 7 8X9\_
( AR  WMMEII  TH*N  SE* 0 indicates no fog with the Air-Sea temperature

3 0 6 5  085 difference cotegorv.
BLACK LINE . Mean  SW surface temperature  I”C]

/Sea surface  temperature IS  recorded frequently I” marine
observations; the various methods of recording tend to decreore
the rehabulnty  of mdwduol  values.  Derpnte  the inoccurocles,  the
large-scale  patterns and meon gradtents  of the isopleth  onolyser
o r e  relotwely  otC”rote

Marine Area C Marine Area D Marine Area E Marine Area F

i

14 Fog/air-sea temperature di Fference
Mean sea surface temperat Jre
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Legend

Sea surface temperature

I7
Number of observation,.

/
Cumulative  percent frequency of sea  surface temperatures
equal  to or less than the temperature intersected by the
curve.

- - -160% of all obwwd  reo r&ce  temperot”rer  were 521°C  or
53587.1

S=Standard  deviation of sea  surface temperoturer  (“Cl.

BLACK LINE Maximum (99%)  sea surface  temperoture (“Cl  (1% of

the temperatures were greater than the given value)

BLUE LINE Minimum (1%) reo  surface  temperoture (‘+Z)  (1% of the
temperatures  were equal to or less than the given valuel

Marine Area A

The percentage  of temperatures greater than  o given value  con
be obtained from the graph  by subtracting  the cumulative
frequency of that value  from 100%. The number of observations
and  the standard  deviation ore based on 011  observations reporting

reo  rurfoce  temperature. The tsopleths  representing extreme
conditions show the maximum  (99%) and the minimum (1%) levels

of sea  surface  temperature.  The various  methods of recording the
rea surface temperature tend to decrease  the reliability of the
:-A:..:,..-,.-,  -.  C--d--. 4 I . . I r I I I

ano  relmlve ,soptettls,
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/
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Wave height/direction

Direction frequency (top stole):  ~clrr  represent percent frequency of wows  from each direction.

Height frequency (bottom scale): Printed figures represent percent frequency of wave  heights
0 ,“, 60 70 we PO 100 observed from each direct

- - -(5%  of ofI waves were

lion.

from the N.)

NE Li,i,i,i,i+i.,i  ..,._.:  ,,._..; ...,  2 i ,..... +..&&..~.-]- + indicates <.5%  but 20

II WRVE HEIGHT I M E T E R S  I
I I

iR’iE  HEIGHT  !iETERS  I
BLACK LINE  . Percent frequency of wave  height <1.5 meters (<5 feet)

BLUE  LINE _ Percent frequency of wave  height C2.5 meters (<8 feet)

us sea conditions)
lndeterminote  directi ined  with colmr  in the direction
scale  of the graph  (t irtinguirhed by consulting the
height scale]. The nu vations  is from all  observations
reporting both wove  heights and  directions. The higher of the ret
wave  or swell  wave  was selected for rummarizotion.  If the heights
were equal, the wave  with the longer period WCS  selected. Wave
height estimates are  very  rubiective  and depend upon the
observer’s experience and  the size of the ship from which the
observation is token. Wove heights tend to be slightly undererti-
mated by observers on transient ships. A correction factor of 1.1
was  suggested (Hogben  and Lumb 1967) and has been verified by
preliminary work at NCC. Data  in this atlas, however, hove not
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Legend

Wave height/period

Percent frequency of occurrence of wave period ond heqht.

_ - - -  - (2% of observed  waves  had a height of I-I.5 mehrr  and o period
of 10.71 seconds.)

-  -  - +  indicates <.5% but >O.

/-Number of observations.

:
I

Waves ore selected on the basis of the higher of gee  and swell
when both are reported. If both heights ore  equal, the wave with
the longer period is selected.

BLACK LINE Percent frequency of wove height 23.5  meters (212 feet]

BLUE LINE Percent frequency of wove height >6  meters (220  feet)

BLUE NUMBER Maximum observed wove height (meters)

Marine Area A Marine Area B
PERIOD ISECONOSI PERIOD (SECONDS1

2 1 5 2 6 6 3

Map - Wave height thresholds
(hazardous sea conditions)

The higher of the sea  wove or swell wave was  selected for
summarazotion.  if the heights were equal, the wove  with the longs
period was  selected Wave hetght  estimates are very subiective
ond depend upon  the obrerver‘s  experience and the sire of the
ship from which the observation es token Wave heights tend to be
slightly underestmtated  by observers on transient rhlp.  A correctio
factor of I I was suggested (Hogben  and  Lvmb  1967) and  has  bee
verlfled by prelimanary  work ot NCC. Doto  in this otlos,  however,
have not been odiusted
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l&O0

Legend Low pressure center movement
12 hour  movements of low pressure centers conridermg  only closed  cwculofions

peon  speed  Printed figure ot the end of each bor represents the meon
- -
speed of movement (in knots)  toword  the mdacated  directvan

’ - - (LO” ,,rerwre  cenferr  mov,ng  toward the N hod a meon  speed of 11 knots.)

Directton  frequency: Parr  represent percent frequency of 12’hour  mwemer

\‘,  toword  each dIrectIon  Each  circle represents 20%.

-441% of oil  12 hour mavemenfr  were bword  the  NE.1

) vector  meon due&an  and s p e e d  D o t  i n d i c a t e s  meon v e c t o r  movemenl.

\ Each circle equals IO knots

\ ---I$/eon  vector  movement of oil  centerr  WOI  toward 70” of 12 knots.)

-- - - _ Stottstics  for this rose  are based on 177 twelve hour movements

- - - - - 8 3  low  prerrure  centers  w e r e  o b s e r v e d  I”  t h e  IO” X  IO” a r e a
during the 9 yeor  period  of record 1'66-12  74

(vector  mean  speed knofrl B L A C K  ARROWS  P r e f e r r e d  storm  tracks  (solid  f o r  p r i m a r y  t r a c k s .
dashed  for secondary tracks)
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Middleton Island Cordova
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Sitka

Persistence of wind 110 kts.

Hours duration of events - Days interval between events.

“ys ~~“*rION OF EYEtnI,,, ,pI l,. ,118
IO8 :

Cumulative perbnt  frequency of hours duration equal to or less than
j i ; i 3 the number of hours intersected by the solid curve.

__ _ C&3%  of the eyenb  had o duration 1216 homl

Cumulative percent frequency of days interval between events equal to
or less than the number of dayr intersected by the broken curve.

- i- (88% of the eve&  warn  fo//owed  by onother  event  in 28 days  or less)

The maximum value(rl of hours duration and/or the days interval will
be displayed when the graph limits are exceeded.

Durations and intervals  for o particular month extend from the time
they begin (or the first of the month if already in progress) and are
terminated at the actual  ending time, regardless of what month that

‘1
inay be.

‘-Number of observations.

Top and bottom scales ore  voriqble  to allow for variations in the doto.

Kodiak
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Legend Persistence of wind 220 kts.

Hours duration of events Days interval between events.

“O”LI D”P*rION  OS EYlNlS
96  141  IPI 1.11  188 Cumulative percent frequency of hours duration  equal  to or less than

the number of hours intersected by the solid curve.

_ -- - (80% of the events hod o dvmtion  5216 hours.)

Cumulative percent frequency of doyr interval  between events equal  to
or less thon the number of days intersected by the broken curve

- -- (88% of fhe  svenk  were Mowed by ormtfw  event in 28 days or less.)

The maximum  u&e(s)  of hours duration and/or the days  interval will
be displayed when the groph limits ore exceeded.

Durations and intervals for o porticulor  month extend from the time

DA.::  d&*,  ::T&  WCS
18 they begin (or the first of the month if already in progress) and ore

6213f - -_ terminated ot the actual ending time, regardless of what  month that
‘o5  HoUPS  **I16  cz*‘Is  MAX ‘\ may  be.

\
‘-Number of observations.

Top and bottom scales  ore variable to allow for voriotionr  in the dato.
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Middleton Island

Sitka

-
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Cordova
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II
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Legend
Precipitation/wind direction Map - Precipitation

Cold Bay

BLACK LINE - Percent frequency of observations reporting precipitation

/I
) % Liquid

Percent frequency of surface wind obrervationr  from  each direction

%  PC,,.
and calm  that were accompanied  by precipitation, subdivided into liquid type

)% Snow [including freezing rain and freezing drizzle) and  snow

-Percentage of present weather observotionr  reporting precipitation.

Nvmber  of obssrrationx

- - - (34% of all NE winds were a c m m p r m i e d  by precipitation, of which
14% was liquid and 20% war  snow.1

An asterisk in the column for a given direction (or colmJ  indicates
that  the percentage was based on 10.30 observotlons  of present
weather and  wind direction.

0 replaces bar when no precipitation was  observed with winds
from Q given direction (or calm).  No bar graph is presented if
less  than  10 observations containing present weather were
reported for q given direction (or colml.

N N E E SE 5 SW W NW C

Of all the elements recorded in historical marine observations, precipitation  IS one
of those most subiect  to interpretation error, from coding practicer, observers
preference for certain present weather coder. and other biases.

N NE E SE S S#  W  NW C
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Cold BayLegendLegend Precipitation typesPrecipitation types Map - SnowMap - Snow

“(1 type and intensity.
Percent frequency of precipitation byPercent frequency of precipitation byLO
type and intensity.

II  -

BLACK LINE Percent frequency of precipitation observations reporting snowBLACK LINE Percent frequency of precipitation observations reporting snow

Number of observations
‘0 ._....._._..,,  ,...._.,.,.___..,,............., _----

/ y ‘.“““‘.““.‘.“..““’
/

Barr  show  percent frequency  of

35 - / _ observations reporting Precipitation of
/

/
various types and Intensities.

10 . .._..._.............. f-

/ .-
_- -0 indicates no observations in the

Rid -
1’

/’ _ c a t e g o r y .

/
10 . .._  f...“”  _....,..........................  * .yc-

_- -  l indicates <.05%  but >O.

Number of observations
‘0 ._....._._..,,  ,...._.,.,.___..,,............., _----

/ y ‘.“““‘.““.‘.“..““’
/

Barr  show  percent  frequency  o f

35 - / _ observations reporting Precipitation of
/

/
various types and Intensities.

10 . .._..._.............. f-

/ .-
_- -0 indicates no observations in the

Rid -
1’

/’ _ c a t e g o r y .

/

IS - /
/

//  /
/ , -  -  -  -  (4.0% of cdl  observdionr  recorded

I / :
moderote  10  hear, precipiloiion.~

The percent frequency of observations reporting snow for a given point canThe percent frequency of observations reporting snow for a given point can
be determined by multiplying the percent frequency of observationsbe determined by multiplying the percent frequency of observations
reporting precipitation (map I.)reporting precipitation (map I.) with that of precipitation observationswith that of precipitation observations
reporting snow  (mop 2.).reporting snow  (mop 2.).
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Legend

Air temperature/wind direction

/-
- - - - - - - - - N u m b e r  o f  o b s e r v a t i o n s

I -
/

Cumulative  percent frequency of temperoturer equal
to or less  than the temperature intersected by the curve.

-  - - - (70% of all tempemfures  were 510.3 “C or 550.5  OF.1

S= Stondord deviation of temperoturer  l”Cl

peon temperature for each wind direction, calm  ond for 011  data
combined are represented by dots.

- - - -(With NW winds, the mean  temperature  war 9.4 ‘C or 48.9 OF.1

o  Indicates that the meon  temperature  for o direction or calm was
computed from IO-30 obrervotions.

ME*N The meon  temperature is omitted when less than IO observations
for a direction or calm  were ovailoble.

Cold Bay

Map -Air temperature mean and thresholds
BLACK LINE. Percent frequency of temperature 50°C  (532’F)

RED LINE Meon  air temperature  1°C)

BLUE LINE Percent frequency of wind chill temperature  230°C  (5-22’Fj
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Air temperature readings  recorded on transient ships in worm, sunny weather
appear biased toward high temperatures,  apparently because of improper
instrument exposure and  ventilation.  Despite the inoccwocies,  the lorpe-scale
potterns  ond meon  gradients of the isopleth onolyres  ore  relatively occumte.

The temperbture  stole  of the graph may vary in both range  and  class interval.
The percentage of temperature observohonr  greater than o given v&e con be
obtained  by subtracting the cumulative percent frequency of that value from 100%.
The number of obrervotionr  and the standard deviation plus the plotted points on
the graphs  ore bored on those observations reporting both temperature ond wind
direction. The cumulative curve is bared on 011  observations  reporting temper&we
with or without wind direction.
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Legend

Wet bulb/relative humidity Map - Mean dew point temperature

Cold Bay
WET BULB I”Ci

10~2+20-l&12-8 -4 0 4 8 12 1 6

RELRTIVE HUMIDITY

Cumulative  percent frequency of wet-bulb temperatures  equal
to or less than the tempergture  intersected by the curve (top  scale).

BLACK LINE - Meon  dew point temperature (“C)

- Wet bulb (“Cl

- - _ -F;hf  all  o&emd  wet-bulb temperatures were 512.59 o,
0

Cumulative percent frequency of relative  humidities equal to
or less than the humidity intersected by the curve ibdttom  scale).

-M) Relative humidity [%I.

7,:: --(50% o f  all  ofxerved  relative  humid i t ies  were  574%.1

The observation count of the graph reflects those observations reporting both air
and  wet bulb temperatures; both ore required in computing the relative humidity.
The percentage  of observations of either element greater thon o given value  con
be obtained by subtracting the cumulative  percent frequency of that value  from
100%.
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/ Cold Bay

WIN0  S P E E D  I K T S I

Air temperature/wind speed
WIND SPEED lktrl

Map - Air temperature extremes (“C)

Percent frequency of simultaneous occurrence of specified
ternperotum  (“C) and wind speed (knots).

- - - - - -11% of  aIl .&mm reported  kmpemhrre 2.3T  simultanex&
wih  wind speed  of 22-33  kk.1

*-  --+ Indicates <.5%  but SO.

,--Number  of observations.
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TEMP f°Cl 1 O-3 /4-10111-21122-331t34 1
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TEHP  IOCI 1 O - 3  14-10111-21(22-3312 3 4  1

SitkaSitka

W I N D  S P E E D  I K T S IW I N D  S P E E D  I K T S I

4 . 5 6 13 5 + +
2 . 3 9 1 1 3 + +

Cl 6 4 1 + 0
5279

BLACK LINE Maximum (99%)  air  temperature 0% of temperatures were greater
than  the given voIueJ

BLUE LINE Minimum II%)  air temperature (1% of temperatures were equal  to
or less than the given value)

The gmph con be used to determine the extent of human discomfort from the
combined effects of extreme heat or cold and winds or to estimate the likelihood
of superstructure icing. Icing potential increases or the air  temperature drops
below freezing and  the winds increase above 10 knots (12  mph) and may become
suite  severe  with temperatures equal to or less  than -9°C 116”FI  and winds equal
tb or greater than 36knots  (39  mph)
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Legend Fog/time and fog/wind direction Map - Fog II Cold Bay

BLACK LINE - Percent frequency of occurrence of all fog

BLUE LINE - Percent frequency of fog occurring without precipitation

Bor graphs represent percent frequency of
The percent frequency of observations reporting fog with precipitation for o given
point con be determined by computing the difference between the two onolyres.

- i n d i c a t e s  ~05%  but >O.

0 indicates no fog occurred with the wind
direction,

----(Data show  thaf  17%  of  d NW  winds  W*
accompanied by Fog (without precipitdionl.)
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L e g e n d Cloud cover/wind direction Map - Cloud amount thresholds
II

Cold Bay

/ Total Cloud Amount
1

Cumulative  percent frequency of indicated cloud omovnt  equal
R-  * Low Cloud Amount to or less than the amount intersected by the curve. BLACK LINE - Percent frequency of total cloud amount  52/0 II C
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CLOUD  *MOUNT  IN EtG”THS--  _ Number of total cloud observations.

Obscurations.

, -  -  (77%  of d totof  doed  amounts  were 57/8.)

/-(45%  old  few  doud amwnfs  were 52h)

5,8 6 Low cloud amount:  Percent frequency OF obser.

?SIB
Iill

6,~ votions from each dire&on and calm that were oc-
>‘/a componied  by low cloud amounts  Z/8 and >7/8.

Low clouds ore clouds with bases <8000  feet.

- - - -(28%  of 08 SE winds  were accompanied by low doud amounts
>S/8  and 14% by low doud amwnk  17h.1

-An asterisk indicates that  the percentage is  based on IO-30 obser-
votions  of wind direction, total  and low cloud amount. 0 replaces
bar graph when no low cloud amounts 15/8 were observed with
a wind direction or calm. 0 or bar is omitted when number of

N NE E SE S S W  W  N W  C observations of total  and low cloud amount from q wind direction

Since the number of observations  reporting low cloud amount is usually  less  than
thot for total cloud emount,  somewhat different samples may be used to compute
the two curves on the graph. This moy lead to inconsistencies where low cloud
amount  oppeorr  higher than the total cloud amount. Where this occurred the
graph  was odiurted  in favor of the totol  cloud by making the curves coincide.
The Frequency of obscured conditions moy be determined by subtracting the
cumulative  percent frequency corresponding to 818 coverage  from 100%.
In computing the bar graph, obscurotionr  ore considered as B/8 coverage.

--- -----Number of low cloud observations.

t t
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