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Acknowledgements Abstract Introduction

Much of the extremes data for the first section came from This project attempts to establish the present The nature of man's offshore activities depends to
files at the Arctic Environmertal Information and Data Center knowledge of climatological conditions in three Alaskan a large extent on weather conditions. Knowledge of
(AEIDC), University of Alaska. Many of these are handwritten, marine ahd near coastal areas that are important to these conditions can help insure efficient and safe
individual station records, maintained by the National Weather
Service's state climatologist for many years and. more recently resource development of the outer continental operations. Extreme weather conditions that may be
by AEIDC. Surface weather data, summarized by the U.S: shelf-The Gulf of Alaska (Vol. I), The Bering Sea encountered in a given location largely determine the
Air Force Air Weather Service': Environmental Technical Ap- (Vol. II), and The Chukchi and Beaufort Seas (Vol. III) design, construction, and operation of permanent
plications Center. were used for th

. 
detailed weather statistics on as shown on the map below, platforms and structures in the ocean as well as on-

Precipitation, obstructions to visio-r, snowfall, snow depth, and The maps, graphs,and tables in the atlas present a shore support activities. Weather information also aids in
aviation weather. The National Weather Service, Alaska Regional detailed climatic profile of the marine and coastal assessing the onshore impact of offshore activities.
Forecast Center supplied most of rhtr l - on storm surges
along the Bering. Chukchi, and Beaufort Sea coasts, regions of Alaska. Statistics detail means, extremes, and This atlas is the result of a joint effort by Arctic

We would like to give special thanks to the AEIDC percent frequency of occurrence of threshold values Environmental Information and Data Center (AEIDC),
graphics staff who worked many hours preparing maps and for these elements: wind, visibility, present weather, sea University of Alaska, and the National Climatic
graphic presentations and organizing the material for printing, level pressure, temperature, clouds, and waves and Center/National Oceanic Atmospheric Administration

The maps, graphs, and tables in the second section are the such supplemental information as storm surges, tides, (NCC/NOAA) to present descriptive climatology and
result of efforts by many people faided by modern data process.
ing equipmentl at NOAA's National Climatic Center (NCC) in sea ice, surface currents, bathymetry, detailed weather, data analyses of surface marine and atmospheric para-
Asheville, NC. Special acknowledgement is given to membersof and aviation weather. Data came from 600,000 surface meters for those waters and coastal regions of the
the Computer Support Branch, who performed the voluminous marine observations and 2 million observations for 49 Alaskan outer continental shelf important to resource
data nrocessing, to Joe E. Elms and Albert W.Y. Chen of the coastal land stations and provide the best possible development. It is designed to serve as a climatological
Applied Climatology Branch for their editorial evaluation of climatological picture of the outer continental shelf reference in the assessment of potential impact by oilN'Jicodemus of the Science Advisory Staff for the statistical waters and coastal regions of Alaska. and gas exploration and development and of leasing and
presentation of return periods for maximum sustained winds for operating regulations and monitoring programs that
selected coastal stations. will permit resource development and insure environ-

Observations processed for the coastal stations were mental protection.
colleted by the National Weather Service (NOAA), the Federal The evaluation is in the form of a climatic atlas
Aviation Administration, and the U.S. Navy and Air Force
weather services and routinely sent to NCC for archiving. Data 1 for each of three marine and coastal areas: The Gulf
summaries were made possible through programs designed at of Alaska (Vol. I), The Bering Sea (Vol. II), and The
NCC and funded primarily by the Director, Naval Oceanography Chukchi and Beaufort Seas (Vol. 111).
and Meteorology (formerly Commander, Naval Weather Service - The first section in each volume contains in-
Command) in support of the Marine Atlas Revision program. formation on such hazards as storm surges. super-
The Naval Weather Service also provided major support for

t ostructure icing, hypothermia, and wind chill; extremesacquisition of basic marine data.t
This mis supported (under AEl contract no. 03-5- data on winds, temperature, and precipitation; and

022-6 with NOAA) by the Bureau of Land Management planning information on surface currents, bathymetry,
through interagency agreement with the National Oceanic - sea ice, and aviation weather. The second section pre-
and Atmospheric Administration, under which a multiyear sents a detailed climatic profile in the form of isopleth
program responding to needs of petroleum development of
the Alaskan outer continental shelf is managed by the Outer analyses, graphs, and tables.
Continental Shelf Environmental Assessment Program
(OCSEAP) office.
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Selected Topics in Marine by the movement of air. Its effects are directly propor. remainder of the year the sea is normally more than

tional to the wind stress and inversely proportional to half covered with ice and shore ice is present.

and Coastal Climatology water depth. The effect of wind oblique to the shore The graph and map set No. 18, low pressure

comes from a wind-generated current which is parallel center movement roses and storm track maps for May

to the shore and has a higher level to the r;ght of the through December, shows a primary or secondary storm

flow. track in the south Bering for six of the eight months.
James L. Wise Atmospheric Pressure Effect-The rise of the October is the month with most frequent storms. Five

Harold W Searby surface of the ocean in an area of low atmospheric of six storms which were documented to have caused

pressure has been called the inverted barometer effect. high damage came from the southwest (Figure 2); only
This amounts to a rise in sea level of about 13.16 inches one came from the northwest, causing flooding in the

for an atmospheric pressure fall of 1 inch of mercury, Nome and Unalakleet areas.
or 30 millibars pressure change for each 0.305-meter The most recent and well-known major storm

(1-foot) change in sea level, occurred in the Nome area during the period of No-

Transport of Water by Waves and Swell-The vember 11-13, 1974. The storm was estimated to be a

maximum contribution of waves and swell to the storm once-in-30-years occurrence. Damage to public and

surge may occur at times other than the peak intensity private property was estimated at 12 million dollars.

of the storm. Swell generated over open water some Flooding extended from Unalakleet on the south to

distance from shore may arrive at the shoreline at a Deering on the north shore of the Seward Peninsula.

different time than the storm itself. A long fetch allows Total rise of water was estimated at 7.6 meters (25

more time for waves to form and move as swell along feet) where the normal tide range is 1.2 meters (4 feet)

with the winds of the storm, thus producing a higher Some parts of Nome were under 3.1 meters (10 feet)

storm surge overall, of water.

Effect of the Earth's Rotation-The earth's This storm was actually a series of three storms

rotation accelerates any current in the Northern Hemi- from the 8th to the 12th of November (No. 5 in Fig-

sphere to the right. This deflection force, called the ure 2). The first became nearly stationary just south of

Coriolis effect, depends on the speed of the current the Chukotski Peninsula on the 10th and was followed

and the latitude. Winds parallel to a coast will generate immediately by two developing waves on a front on the

a current in the same direction. The resulting acceler- 11th and 12th with almost no break in between. This

ation to the right creates water motion that can in- allowed a long fetch to be set up in the south Bering

crease water level, which generated the high seas which eventually struck

Rainfall Effect-Hurricanes and extratropical the coast. The first flooding occurred on the 1 th and

storms usually bring heavy precipitation to large geo- continued on through the 12th and early 13th. Maxi-

graphic areas. The resulting runoff can increase sea mum sustained winds of 38 knots and gusts to 69

level near the mouths of tidal estuaries, or 70 knots were recorded at the height of the storm.

Effect of Coastline Configuration and Bathy- The October 2-4, 1960 storm at Unalakleet, which

Storm Surges metric Conditions-Bottom topography near shore is caused damage estimated at 100 thousand dollars.

Whenever an intense storm crosses or approaches an important determinant of the amplitude of a storm had combined sea and swell of 6.2 meters (20 feet),

a coastline, some portion of the shore will experience surge. Gently sloping offshore bottom topography on sustained winds of 40 knots, and maximum gusts to

an increase in sea level and another will experience a the continental shelf promotes higher storm surges than 60 knots.

decrease. Storm surges are the difference-positive or a steep continental shelf.

negative-between observed sea level and the sea level The configuration of the coast also affects the

that would have occurred without a storm. Storm surges resulting storm surge. Wave energy will diverge at coastal

are usually estimated by subtracting normal astrono- indentations such as coves and converge at coastal

mical tide from the observed tide. Negative surges can headlands or points, so stronger surges occur where land

affect shipping by grounding ships in harbors or shallow juts out into the sea.

shipping lanes during low tide. However, the combin- Tidal gauges probably do not record the highest

ation of a positive storm surge and high tide often dam- water levels of major storms because tide gauges are

ages beaches and man-made installations far beyond usually spaced so far apart that the highest levels most

the normal tidelands level, likely occur between the gauges.

Several processes may combine to cause storm The shape of the Bering Sea floor west of 165

surges ( Pore and Barreness 1975). These include the degrees west, see Figure 1, is not conducive to the

direct wind effect, the atmospheric pressure effect, the development of storm surges. Storm surges are rare

transport of water by waves and swell, the effect of the along the north coast of the Alaskan Peninsula east of

earth's rotation, the rainfall effect, and the effects of this longitude because the fetch necessary to generate

coastline configuration and bathymetric conditions, high seas is seldom sufficient to develop a significant

Direct Wind Effect-The rise of water from the storm surge. From the east end of Bristol Bay north-

wind consists of a component caused by the onshore ward, the coast is subject to storm surges only when

wind and one caused by wind oblique to the shore. little or no sea and shore ice are present, varying from

An onshore wind will cause water to move in the dir- about the end of April to mid-December in the south

ection of the wind due to the drag exerted on the water to mid-June to mid-November in the north. During the

7
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Legend

Surface Currents

Surface currents informaton is from the U.S. Navy Marine Climatic
Atlas of the Wod Vol i, North lcific, which is currently being revised
Mean speeds and directions of surface currents are derived from random ships'
obserations. specific scientific cruise studies, and theoretical considerations.
More recent studies have differed with thek depictions somewhat, especally
sn the Gulf of Alaska and the Bering Strait in summer. Royer (197t and
Ingraham (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 AlaskaA The strength of this circuaation
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 (1966) 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.

1 Mile Per Day

0. I Arctic Basin Gyre

~~C 5 -Q ' ( 1.0

,0_,.0 r
05 10-ilk

A~ll Current

Figue03Summrju =uf)'Ycurent

0 1-113

0.10O5 0.3-0.5(<t~k. ' ((K..-~0*3-05
0.3-0.8/

Figure 3 Surmir we surface currents
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Legend

Surface currents in the OCS areas of Alaska. Numbers vdni-

cate mean speed in knots. Arrows depict flow as follows

Prevailing current direction from U.S Navy
Marine Climatic Atlas of the World Vol. Il.
North Pacific

4m- Weak and variable current directions from the
Mariners Atlas

-Prevailing current directions from other sources

<---- Weak and variable current directions from

other sources

NJ

YrN

Alaska Curre

0.5-1.005-I.0

k,_ 0.1-0.3

OJ- 0.3-< 0.1-03

Figure 4 Winter we surface currents



Superstructure Icing

Ice accretion is a complex process that depends on
sea conditions, atmospheric conditions, and the ship's Surface Wind (knots)

size and behavior Icing can be caused by heavy sea 60 55 50 45 40 35 30 25 No Icing

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 A 24

experience less wave wash in rough seas because of -

their high freeboard. At other times, even large vessels -712
may experience problems. Smaller ships with relatively I - ___--

lower freeboard, such as fishing vessels, small mer- 9' X N,___-______

chant ships, and coast guard cutters, are susceptible to I \N - ____ -_____. /

wave wash in rough seas. Icing can greatly increase a E 1 12

vessel's weight and elevate the center of gravity mak- /I
ing it top heavy. Ice may increase the sail area and -
heeling moment due to sind action, and trim can be -13£ I

changed because of nonuniform ice distribution. Icing I
also hampers steerability and lowers ship speed. Similar. 16 4
potentially dangerous stresses can occur on oil-drilling \ - .

and other stationary platforms. , 0
Freezing spray is the most common and dangerous - - -

form of icing. It can occur when the air temperature fa,.s .20i -4 - -

below the freezing temperature of sea water (usually ( :C11(
0
F)

about -200) and when sea surface temperatures are11.(
below about 50C. If the air temperature falls below

about 1800, wind-induced spray may freeze before 05
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. nstructions: Say that you estimate tha
The nomograph 'Joes not apply when sea ice reduces air temperature is t4

0
F. wind velocity is

the amount of wind-generated spray. 30 knots, aed the sea temperature is 32
0
F.

Enter the nomograph on the t4
0

F line.
Foilow this line to the 3o knot wind The icing categories used by the NWS are

veiocity linn. From the intersection of the Category Accumulation
two lines, foliow the diagonai line to the Light 0.4" to t1.4" in 24 hours
appropriate water temperature line. At the Moderate 1.450to2.11 in 24 hours
intersection read off the icing category -in Heavy 2.6" to 5.7" in 24 hours
mis case, heavy icing. Very Heavy 5.7"+ in 24 hours

Figure 5 Adapted from: Comiskey, A. 1976. Vessel Icing-Know When to Expect ft. Alaska
Nomograph for forecasting Seas and Coasts, University of Alaska, Alaska Sea Grant Program. 451, pp. 6-7.

spray ice accumulation

12
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Figure 6 Tide data
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Semimonthly Positions and Ranges June results from disintergratron closely related to
of Pack Ice Edge the location and extent of larry' water openilnis with-u

The mean, median, and ranges of the 15-day the main body of the pack -ce Two such op.-nqs occur

means and extreme southern and northern positions of in Kotzebue and Norton Sounds These are shown on

the pack ice were computed for each semi-monthly the May, June. and November maps

period from 1954 through 1970. Data were provided by
aerial, ship, and satellite observations of the pack edge Sea Ice Distribution

contained in Naval Oceanographic Office annual reports During winter and spring, ice covers nearly the
that show ice conditions by six-day periods. The mean entire northeast half of the Bering Sea. The southerr
ice edge was computed from the three six-day periods in portion of the covered area of "-e Bering Sea contains
each semi-monthly period (the 13th to 18th days are thin first-yeai ice 12 to 28 inch C (30-71 cm) thick near
included in both semi-monthly computations). An ice the end of its growth cycle, whereas the northern por

concentration of one-eighth (1 okra) or more defines the tion and immediate coastal areas north of 62 degrees
pack edge. Total ice coverage is eight-eighths or eight north latitude attain medium first-year growth of from
oktas. By international agreement the okta system 28 to 48 inches (71 to 122 cm). The Bering Strait is
is used to describe the extent of ice cover, covered throughout the growth cycle with piedom-

The southernmost position of the 15-day mean nantly thin and medium first-year ice.
pack edge in the Bering Sea is in mid-March. It begins Normally, the Bering Sea is essentially free of sea
to move north in early May and by mid to late June has ice by early summer. Ice concentrations in areas north
moved through the Bering Strait. Mean ard median of the Bering Strait continue to decrease as the summer
values indicate that the pack edge does not retreat progresses. Beginning in October the pack edge reverses
northward along each meridian at e uniform rate. direction and begins to move southward. It reaches its
Generally, the greatest 15-day mean meridianal range of maximum southward position during late March,
the ice edge is during mid-June. This large range may be probably more because of wind drift than freezing.
related to adjacent landmass configuration. Differences
between mean and median values during retreat of the
ice edge are generally less than 15 nautical miles (28 km) Legend

during the latter half of May. Similar conditions exist Extreme northern latitude
during the southward advance of the pack edge. Dif-
ferences between mean and median values during ad- , Most northern latitude of 15-day means

vance of the pack edge are also generally less than 15-+ Median
nautical miles (28 ki); however, the greatest difference Mean
is 110 nautical miles (209 kin) in December. The great- Most southern latitude of t5-day means

est rate of movement for both retreat and advance A- Extreme southern latitude
occurs between the northern Bering and the southern
Chukchi Sea during freezeup and breakup periods. Source: G.J. Potocsky. 1975. AlaskanArea 15- and 30Day
More rapid recession of the ice edge during May and Ice Forecasting Guide.
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Immersion Hypothermia Sensible Climate Elements

Immersion hypothermia is the loss of heat when a Extremes data were gathered throudh a search of
body is immersed in water. With few exceptions, humans all available records deemed reliable, some dating back
die if their normal rectal temperature of approximately to the 1800s. Weather records of the U.S. Akmy Signal
37.60 C drops below 25.90 C. Cardiac arrest is the most Corps and, more recently, those of the National Weather
common direct cause of death. Except in tropical Service and the weather services of the U.S. %ir Force
waters warmer than 200 to 250 C, the main threat to and Navy were included, as were data tabulatijns pre-
life during prolonged immersion is cold or cold and pared by the National Climatic Center.
drowning combined. Figure 10 presents annual means and extremes of

Cold lowers body temperature, which in turn temperatures, precipitation, snowfall, and wind for
slows the heart beat, lowers the rate of metabolism, island and coastal locations for which data are available.
and increases the amount of carbon dioxide in the These data are useful in planning for average as well
blood. Resulting impaired mental capacity is a major as least favorable conditions. Figure 11 (Precipitation
factor in death by hypothermia. Numerous reports from intensities) data indicate the percent frequency of oc-
shipwrecks and accidents in cold water indicate that currence of precipitation amounts based on daily ob-
people can become confused and even delirious, further servations for the wettest month, the driest month,
decreasing their chances of survival, and annually. These data are useful in the design of

The length of time that a human survives in storm drainage systems, culverts, and shore-based sup-
water depends on the water surface temperature and, to port facilities. Figures 12 and 13 (Snowfall and snow
a lesser extent, on the person's behavior. Figure 9 shows depth) statistics show the month with the greatest snow-
the approximate human survival time in the sea. Body fall and snow depth and annual statistics. Percentages
type can cause deviations. For example, thin people show in the annual column are averaged over 12
become hypothermic more rapidly than fat people. months. If, as in some cases, several months of the year
Extremely fat people may survive almost indefinitely in have no snowfall or snow depth, this condition is in-
water near 0°C if they are warmly clothed. dicated by showing the actual number of months with

The cooling rate can be slowed by the person's snow. Figure 14 (Type of precipitation) shows the per-
behavior and insulated gear. Wilson (1976) closely cent frequency of occurrence of precipitation by type,
monitored more than 500 immersions in the waters based on hourly observations with no regard to in-
around Victoria B.C. with temperatures ranging from tensity. These data are useful in planning surface trans-
40 to 160 C. Using the information obtained from portation systems, construction schedules, and rec-
his research, Wilson reasoned that if the critical heat reational activities. Figures 15 and 16 (Visibility ob-
loss areas could be protected, survival time would structions and Ceiling and visibility data) are especially
increase. The Heat Escape Lessening Posture (HELP) useful for pilots and others planning flying activity.
was developed for those in the water alone and the AEIDC and NCC can provide more detailed monthly and
Huddle for small groups. Both require a life preserver, daily statistics.
HELP involves holding the upper arms firmly against Maps in set No. 17 (Wave height thresholds and
the sides of the chest, keeping the thighs together, hazardous sea conditions) show maximum wave heights.
and raising the knees to protect the groin area. In the These were taken from tabulated reports of maximum
Huddle, people face each other and keep their bodies wave heights supplied by the National Climatic Center
as close together as possible. These positions improve and were supplemented by observations from various
survival time in 90 C water to four hours, approximately volumes of the Mariners' Weather Log, a publication of
two times that of a swimmer and one and one-half times NOAA's Environmental Data Service.
that of a person in the passive position.

Figure 9
Survival time vesus water temperature

Water Exhaustion or Expected time
Temperature Unconsciousness of Survival

0°C 15 min 15-45 min
00 - 50C 15-30 min 30-90 min
50

-10°C 30-60 min 1- 3hrs
100-15 0 C 1- 2hrs 1- 6hrs
150 -200C 2- 7 hrs 2-40hrs
200 -25 0 C 3-12 hrs 3-indefinite hrs

250 C Indefinite Indefinite

19



-2.2 •6.6 _ 1.1 - 6.2 "-"
18.3 -34.4 20.0 -48.3

15.83 16.06 .

5.86 1.82 7.04 1.91 .!

79.7 68.6 .c.
55.1 14.1 32.8 6.9 --- l- -

NE 515.5 N 62 11 2
M SE 94

1 Garnbell 2 Northeast Cape - ,

0.3 1 7.4 -0.2 17.8
30.0 -43.3 30.6 -45.0 6

16.44 18.93
7.82 2.38 M 2.06 7.

53,7 81.7
26.5 9 -8.4- 39.9 20.6 -. I u>

N 9.6 NNE 12.4 -A-~.......l.- .'\>--2
E 60 SW 50

3 Nose 4 Momn Point . .. ' .z

08 70 0. - 4
306 45. 2 1 -2.

14.16 25.38
8.07 1 53 10.50 2.71 i

40.5 711
373 14.0 68.7 12.5 I

42 116 /
ENE 10.5 NE 11.7

E 60 NE 55 55.-

5 Unaak leat 6 Cape AomeeZof

15.84 37.24
1237 2.40 1027 3.13

49 1 81.2
57.4 18.7 38 7 13.1

45 N 9.8 41
NNE 9.8 _E 60 trj *

SSE 54

7 B ths 8 Cape Newenhami

50o1!750 170' 15
°
, 160

°
"55

5. .7 3.6 - 0.8
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7.30 200 9.32 1.93 14.63 43.511
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31 33 37.7 18.0 M 10.4
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68 N 71 ESE 12.9 S 8.7 46.91 14.2 Greatest Month Greatest Day

E 65 S 55
40 Snow depth (inches) Annual Maximum on Ground

9 King Sa s 10 St. Paul 11 Port Heiden 12 Port Moler
SSE 9.3 Surface Wind (knots) Prevailing Direction Average Annual Speed
SSE 52 Fastest Direction and Speed

6jj.3 10.7 5.0__1_0.8______24.4 +18.1 156{1. 239 1,

20.55 23.41 68.08
7.63 3.08 M 2.50 16.10 4.85 Where the mean annual temperature (average of the mean annual maximum and mini-

70.2 33.5 98.1
40.1 30.0 M 10.4 58.9 17.0 mum) is less than zero some type of permafrost will probably be present.

NW 258.3 W 138 S 14.2 These data can be used for long-range planning and design criteria. More detailed infor-

WSW 55 NNW 60 SW 84 mation can be obtained from the National Climatic Center and the Arctic Environmental
Information and Data Center in Anchorage.

13 Desftarood ay 14 Nikohlki 15 Adk M = information is missing
Prepared from Ennfronmeontal Oat. Sevce get.

Figure 10 Climatic means and extremes
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Legend * . . , > - .

Percent frequency of occurrence of precipitation is based on daily 5/
observations Tota; is the percent of days with measurable
precptaton, a trace is not included, 2 J

less than 0.05%

'reoared from USAF Air Weather Service data, various dates.

2Northeast Cape 3 Nome 60oo I ,

2NrhstCp3Noe60.Leas Most Annual Least Most Annual 6
Inches Ap Sep Inches Feb Aug -- ------ - '

Truc.. 48.027. 3.3 Trace 20.8 21.4 25.1 1 ROO

0.01 00 10.7 26.2 22.7 0.01-0.10 29.0 25.2 24.1
0t t1 0.25 2.0 11.7 6.7 0.11-0.25 4.1 10.6 6.7 ,

0.26-0.50 1.3 8.3 2.9 0.26-0.50 1.0 8.6 3.4 8
051 1.00 0.0 6.2 1.7 0.51-1.00 0.3 5.4 1.3
1.01-2.50 0.0 0.4 0.3 1.01-2.50 0.0 1.9 0.3 I [
2.51 5.00 0.0 1.2 0.1 2.51-5.00 0.0 0.0 0.0 10 '( 1
5.01- 10.00 0.0 0.0 5.t1-10.00 0.0 0.0 0.0/
TOTAL 14.0 54.0 34.4 TOTAL 34.4 51.7 35.8 12

4 Moses Point 5 Unalakleet
Least Most Annual Least Most Annual

Inches Jun Aug Inches Dec Aug 550.

Trace 23.7 21.6 24.2 Tra.. 30.9 18.3 29.1 . ... _________ -

0.01 0.10 177 19.4 18.7 0.01-0.10 18.1 25.9 21.1 c "

0.11 0.25 5.7 10.3 7.3 0.11-0.25 2.6 15.1 6.3
0.26-0.50 01 11.9 4.1 0.26-0.50 0.8 10.8 3.0 13 cn '
0.51 1.00 0.0 6.5 1.8 0.51-1.00 0.0 5.8 1.1
1 01 2.50 0.0 2.6 0.4 1.01-2.50 0.0 1.2 0.2 / 14
2.51 5.00 0.0 0.0 0.0 2.1-5.00 0.0 0.0 0.0 .

5.01 50.00 0.0 0.0 0.0 5.01 -10.00 00 0.0 0.0 15
TOTAL 23.5 50.7 32.3 TOTAL 21.5 58.8 31.7 1 7 5n 1700 1650 1600

6 Cape Rotanzof 7 Bethel 8 Cape Newenham 9 King Salmon 10 St. Paul
Least Most Annual Least Most Annual Least Most Annual Least Most Annual Least Most Annual

Inches Apr Aug Inches Apr Aug Inches Apr Aug Inches Apr Aug Inches Apt Aug
Trace 28.5 21.3 24.1 Trace 29.8 18.9 26.4 Trace 21.7 17.6 25,8 Trace 27.0 18.8 23.8 Trace 32.2 25.1 27.6
001-010 23.0 27.4 22.8 0.01-0.10 27.7 31.0 27.5 0.01-0.10 31.6 24.6 24.1 0.01-0.10 21.6 29.0 25.1 0.01-0.10 39.6 36.0 39.0
0.11 025 3.9 12.6 8.1 0.11-0.25 4.4 17.7 8.8 0.11-0.25 7.0 14.1 13.6 0.11-0.25 5.7 15.7 9.8 0.11-0.2L 7.5 13.9 11.9
0.26-0,50 1.5 12.9 5.1 0.26-0.50 1.6 7.9 3.6 0.26-0.50 4.0 14.1 5.0 0.26-0.50 1.9 10.8 4.5 0.26-0.50 2.0 7.9 4.7
051 100 0.9 7.7 3.0 0.51-1.00 0.0 6.0 1.3 0.51-1.00 1.0 9.4 2.5 0.51-1.00 0.5 3.2 1.5 0.51-1.00 0.6 4.1 1.6
1 01-2.50 0.0 3.2 0.9 1.01-2.50 0.0 1.3 0.2 1.01-2.50 0.3 6.2 0.4 1.01-2.50 0.2 0.7 0.2 1.01-2.50 0.0 1.6 0.4
251 5.00 0.0 0.3 . 2.51-5.00 0.0 0.0 . 2.51-5.00 0.0 0.6 0.0 2.51 -5.00 0.0 0.0 0.0 2.51-5.00 0.0 0.0 0.0
5.01 10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0
TOTAL 29.3 64.1 39.9 TOTAL 33.7 63.9 41.5 TOTAL 43.7 69.0 45.6 TOTAL 29.9 59.4 41.1 TOTAL 49.7 63.5 57.6

11 Port Heiden 12 Port Moller 13 Ortftwood By 14 Nikolslki 15 Adak

Least Most Annual Least Most Annual Least Most Annual Least Most Annual Least Most Annual
Inches Apr Aug Inches Feb Aug Inches Apr Jul Inches Apr Aug Inches Ju Dec

Trace 51.1 19.4 33.2 Trace 23.9 11.3 17.9 Trace 33.3 17.1 28.0 Trace 37.8 15.0 22 1 Trace 40.1 17.2 22.2
0.01 0.10 22.2 29.1 27.9 0.01-0.10 24.8 30.6 30.0 0.01-0.10 32 7 35.5 31.0 0.01-0.10 38.9 32.5 39.8 0.01-0.10 24.3 34.2 34.0
0.11 0.25 1. 16.1 8.9 0.11-0.25 10.6 16.1 14.4 0.11-0.25 3.3 10.1 7.0 0.11-0.25 22 10.0 7.1 0.11-0.25 12.4 18.9 16.4
0.26 -0.50 1.1 1.6 3.3 0.26-0.50 2.7 17.7 8.2 0.26-0.50 0.0 6.0 3.2 0.26-0.50 3.3 4.2 3.1 0.26-0.50 7.7 11.2 10.6
0.511.00 0.0 9.7 1.4 0.51-1.00 0.9 8.1 3.6 0.51-1.00 0.7 2.3 1.2 0.51-1.00 0.0 5.8 2.2 0.51-1.00 2.3 7.5 6.0
1.01-2.50 0.0 0.0 0.0 1.01-2.50 0.0 4.0 1.6 1.01-2.50 0.0 1.6 0.8 1.01-2.50 0.0 2.5 0.8 1.01-2.50 1.4 5.5 3.1
2.51 5.00 0.0 0.0 0.0 2.51-5.00 0.0 0.8 0.2 2.51-5.00 0.0 0.0 0.1 2.51-5.00 0.0 0.0 0.0 2.51-5.00 0.0 0.6 0.3
5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0 5.01-10.00 0.0 0.0 0.0
TOTAL 24.4 56.5 41.5 TOTAL 39.0 77.3 58.6 TOTAL 36.7 72.6 43.3 TOTAL 44.4 55.0 53.0 TOTAL 48.1 77.9 70.4

Figure 11 Precipitation intensities
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Percentage frequency of occurrence of snowfall is based " " 4 /

on daily observations. In each table column 2 is the month / 3 .
of the year that averages the most, and column 3 is annual 5 .

percent averaged over 12 months. Column 3 shows the 2
number of months of the year with any snowfall. The -

total at the bottom of each box is the percent of days with / /measurable snowfall. .. ,.

less than 0.05% f
Prepared from USAF Air weather Service data. various dates. 6,-1

2 Northst Cape 3 Nome,

Annual Annual ---- -4 -

Max Base M B ased -N
Month on 10 Month on 11 I

i...s. .Non months Inches Nov Months /
Srrace 47.1 81.7 :STrace 62.0 80.4
0.1-2.4 50.0 17.4 0.1-2.4 35.3 19.4
2.5-4.4 2.5 0.8 2. 5-44 2.0 0.9 1800

,5--.4 0 0.1 4.5--.4 0.4 0.2 1
6.5-10.4 0.0 0.0 6.5-10.4 0.3 0.1
10.5-15.4 0.0 0.0 10.5-15.4 0.0 0.0
15.5-25.4 0.0 0.0 15.5-25.4 0.0 0.0 '
25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0 1
TOTAL 52.9 1e.3 TOTAL 39.0 19.6 T ,.

4 Mom Point 5 Unallkllet 
12

Annual Annual -_---
Max Based Max Based --- .... _
Month on 10 Month on 9 -

Inches DeC Months Inches Nov Months
STrace 65.5 83.3 STrace 76.8 88.00.1--4 28 7 1 4.3 0.1-2.4 20.4 11.2

2.5-4.4 3.9 1.7 2.5-4.4 2.2 0.6 ,t9

4.4. 13 0.5 4.5-44 0.4 0.2 ~
6.5-10.4 0.3 0.2 6.5-10.4 0.2 *

10.5-15.4 0.3 10.5-15.4 0.0 14
S5531. . 0.0 15.5-25.4 0.0 0.0

25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0 15
TOTAL 34.5 16.7 TOTAL 23.2 12.0

175O 1700 1650 1600

6 Cape Rownnzof 7 Bethel 8 Cape Newenham 9 King Salmon 10 St. Paul

Annual Annual Annual Annual Annual
Max Based Max Based Max Based Max Based Mac Based
Month on 11 Month on 10 Month on 10 Month on 8 Month on 10

Inches Mar Months Inches Mar Months Inches Mar Months inches Mar Months Inches Jan Months
:STrace 66.9 80.1 <STrace 60.6 90.6 STrace 56.7 75.9 -STrace 70.0 96.0 -Trace 57.2 75.3
0.1-2.4 27.0 17.9 0.1-2.4 36.4 18.1 0.1-2.4 18.0 21.6 0.1-2.4 28.4 13.1 0.1-2.4 40.0 23.9
2.5-4.4 3.8 1.4 2.5-4.4 2.0 0.8 2.5-4.4 2.2 1.8 2.5-4.4 1.0 0.7 2.5-4.4 1.8 0.6
4.5-6.4 0.6 0.3 4.5-6.4 0.5 0.3 4.5-6.4 0.4 0.4 4.5--6.4 0.3 0.2 4.5-6.4 0.3 0.1
6.5-10.4 1.2 0.2 6.5-10.4 0.3 0.2 6.5-10.4 1.0 0.1 6.5-10.4 0.3 6.5-10.4 0.6 0.1
10.5-15.4 0.6 0.1 10.5-15.4 0.2 0.0 10.5-15.4 0.7 0.1 10.5-15.4 0.0 0.0 10.5-15.4 0.1
15.5-25.4 0.0 0.0 15.5-25.4 0.0 * 15.5-25.4 0.0 0.0 15.5-25.4 0.0 0.0 15.5-25.4 0.0 0.0
25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0
TOTAL 33.1 19.9 TOTAL 39.3 19.3 TOTAL 43.3 24.1 TOTAL 30.0 14.0 TOTAL 42.8 24.7

11 Port Hedes 12 Port Moiler 13 Driftwood Bay 14 Nikolslki 15 Adlak

Annual Annual Annual Annual Annual
Max Based Max Baled Max Based Max Based Max Based
Month o6 Month 0.10 Month on 10 Month on & Month on 11

Inches Oec Months Inches Jan Months Inches Jan Months Inches Feb Months Inches Feb Months
!5T race 82.2 89.7 sTrac- 60.2 90.6 !STrace 73.1 84.7 STrace 54.1 07.7 STrace 47.4 77.8
0.1-2.4 16.1 9.9 0.1-2.4 31.2 16.7 0.1-2.4 23.2 13.7 0.1-2.4 43.5 11.5 0.1-2.4 44.4 19.1
2.5-4.4 0.0 0.1 2.5--4.4 4.3 1.9 2.5-4.4 1.6 1.0 2.5--4.4 1.2 0.5 2.5-4.4 5.5 2.2
4.5--.4 1.6 0.3 4.5-6.4 1.1 0.4 4.5-.4 0.0 0.3 4.5--6.4 0.0 0.2 4.5-6.4 2.5 0.6
6.5-10.4 0.0 0.0 6.5-10.4 3.2 0.4 6.5-10.4 0.5 6.5-10.4 1.2 0.1 6.5-10.4 0.2 0.1
10.5-15.4 0.0 0.0 10.5-15.4 0.0 0.0 10.5-15.4 1.1 0.1 10.5-15.4 0.0 0.0 10.5-15.4 0.0
15.5-25.4 0.0 0.0 15.5-25.4 0.0 0.0 15.5-25.4 0.0 0.0 15.5-25.4 0.0 0.0 15.5-25.4 0.0
25.5-50.4 0.0 0.0 25.5-50.4 0.0 0.0 25.5-50.4 0.5 25.5-50.4 0.0 0.0 25.5-50.4 0.0 0,0
TOTAL 17.9 10.3 TOTAL 39.9 19.4 TOTAL 26.9 15.3 TOTAL 45.9 12.3 TOTAL 52.6 22.2

Figure 12 Snowfall
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Legend 65s

Percentage frequency of occurrence of snow depth is based 
I 

- 3 4
on daily observotions. In each table column 2 is the month
of the year that averages the most, and column 3 is annual 5 7.
percent averaged over 12 months. Column 3 shows the -- 2 , i

number of months of the year with any snow depth. The -" f
total at the bottom of each box is the percent of days with
measurable snow depth. A .

less than 0.05% 6
Prepared trom USAF Air Weather Service data. various dates.

2 Northeast Cape 3 Nome 60, - ,"

Annual Annual - - -
Max Based Max Based
Month on 10 Month on 10inc hes Fob Month$ Inches Fab Months" 9

sTrice 0.0 40.9 %Trace 2.7 44.e 'A - +
-3 0.0 9.2 1-3 4.8 9.0 1608

4-6 0.0 8.7 4-6 4.4 6.9
7-12 32.7 15.4 7-12 1.3 12.0
3--24 54.3 17.0 13-24 40.8 15.1

25-36 7.6 8.2 25-36 23.4 8.5
37-48 5.4 0.6 37--4. 3.0 2.6

0 0.0 .0 -49 6.7 1.3
TOTAL 100.0 49.1 TOTAL 97.3 55.4

12 "
4 Mose Point 5 Unalaklet

Annual Annual -' A.
Max Based Based .... .,
Month on 10 Month on 9 .

Inches Apr Months Inches Feb Months

%Trace 0.0 44.8 :STr'ac 1.4 50.5 ,
1-3 0.0 5. 1-3 18.4 15.9 13. V
4-6 0.7 5.8 4-6 17.9 10.7 4
7-12 18.3 11.5 7-12 32.0 12.3 .
13-24 38.6 14.8 13-24 22.8 9.0
25-36 8.8 5.6 25-36 6.2 1.5 14
37--4 9.1 4.4 37-48 1.2 0.1
-49 24.5 7.3 49-60 0.0 0.0 115
TOTAL 100.0 55.2 TOTAL 98.6 49.5 -- -, .'L ,

I t 16m 0 1700 1650 160

6 Cape Romarnof 7 Bethel 8 Cape Newenham 9 King Salmon 10 St. Paul

Annual Annual Annual Annual Annual
Max Based Max Based Max Based Max Based Max Based
Month on 10 Month on 9 Month on 11 Month on 7 Month on 9

Inches Mar Months In.hes Mar Months Inches Apr Months Inches Feb Months Inches Mar Months

!STrac 0.0 39.2 -STrace 0.8 52.9 Strace 12.9 53.3 5 "race 18.8 69.1 sTrace 20.0 61.4
1-3 8.0 14.9 1-3 14.8 14.1 1-3 23.8 17.3 1-3 37.8 16.1 1-3 29.4 14.1
4-6 7.7 12.8 4-6 19.2 11.5 4-6 17.8 8.3 4-6 24.4 8.2 4--6 14.0 7.2
7-12 23.4 12.5 7-12 25.3 9.6 7-12 11.6 9.0 7-12 10.1 5.1 7-12 16.0 6.0
13-24 37.2 15.6 13-24 28.0 9.2 13-24 9.6 6.7 13-24 8.9 1.5 13-24 13.2 4.1
25- 36 15.9 2.6 25-36 10.0 2.4 25-36 14.9 3.5 25-36 0.0 0.0 25-36 7.3 1.0
37-11 1.1 1.1 37-48 2.0 0.3 37-48 9.0 1.7 37-48 0.0 0.0 37-48 0.0 0.0
.49 6.6 1.3 490 0.0 0.0 49-60 0.4 0.1 49-60 0.0 0.0 49-0 0.1
TOTAL 100.0 6e.a TOTAL 99.2 47.1 TOTAL 87.1 46.7 TOTAL 61.2 30.9 TOTAL 80.0 32.6

11 Port H~eden 12 Port Moller 13 Driftwood Bey 14 Nikolski 15 Adak

Annual Annual Annual Annual Annual
Max Based Max Based Max Based Max Based Max Based
Month on 8 Month on 9 Month on 9 Month on 7 Month on 8

Inches Dec Months Inches Mar Months Inches Apr Months Inches Mar M0h Inches Mar Months
!%trace 48.4 82.1 STrace 16.9 60.9 sTrace 31.1 59.6 !STrace 84.7 93.1 STrace 70.5 84.7
1-3 30.6 15.2 1-3 31.5 14.3 1-3 24.4 12.3 1-3 10.5 6.2 1-3 20.3 9.8
4--G 11.3 1.6 4 18.5 9.7 4- 10.0 5.6 4-6 5.8 0.6 4-6 6.0 2.8
7-12 9.7 1.1 7-12 8.0 7.0 7-12 1.1 9.9 7-12 0.0 0.1 7-12 1.8 1.$
13-24 0.0 0.0 13-24 7.4 6.2 13-24 0.0 5.2 13-24 0.0 0.0 13-24 0.9 0.7
25-36 0.0 0.0 25-36 17.7 1.9 25-36 0.0 0.4 25-36 0.0 0.0 25-36 0.9 0.1
37-48 0.0 0.0 37-40 0.0 0.0 37-48 0.0 0.9 37-48 0.0 0.0 37-48 0.0 0.0
41-410 0.0 0.0 49-0 0.0 0.0 49-60 33.4 6.1 49-0 0.0 0.0 49-60 0.0 0.0
TOTAL 91.6 17.9 TOTAL 83.1 39.1 TOTAL 68.9 40.4 TOTAL 15.3 6.9 TOTAL 29.5 15.3

Figure 13 Snow depth
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Legend - 4

Percent frequericy of occurrence of prec|itator by type is . t

based on hourly observations regardless of intensity 5 "/

R or L - Ran or drizzle

ZR or ZL Freezn.g rain o, freezing drizzle "2 , r
So E Snow or sleet

TOT Total percernt of observations with precipitation

less than 0.05%

Prepared from USAF Air Weather Service data. various dates. I

2 Northeast Cape 3 Nome

* ZR S R ZR S
or or or or or or
L ZL E TOT L ZL E SOT.,

Jan 1.1 0.5 17.0 18.1 Jan 1.4 3.7 25.2 28.7
Feb 1.1 0.7 17.7 19.4 Feb 0.7 2.2 23.2 24.9
Mar 0.7 21.4 22.0 Mar 0.6 0.8 27.1 27.8 . iI,
Apr 1.2 0.2 21.0 22.1 Apr 2.6 0.8 25.8 28 0
May 7.6 0.1 14.6 21.7 May 10.9 0.2 10.3 20.3
Jun 15.4 0.2 1.1 16.6 jun 16.6 0.1 0.7 17.2
Jul 19.8 0.0 * 19.8 Jul 25.0 0.0 0.0 25.0
Aug 27.0 0.0 0.1 27.0 Aug 31.6 0.0 0.0 31.6
Sep 25.9 0.0 3.3 29.1 Sep 24.3 0.0 1.6 25.7
Oct 9.3 0.1 19.5 28.0 Oct 9.4 0.2 13.5 21.9
NO 1.9 0.6 34.2 36.5 No. 2.9 1.8 26.3 29.5 1 1.
Dec 1.1 0.2 21.2 22.0 Dec 0.5 2.5 25.0 26.7
Ann 8.9 0.2 13.9 23.7 Ann 10.5 1.0 14.9 25.6

12 .
4 Moes Point 5 Unalakleet -

R ZR S R ZR 5 4-
oe or or or or oe . . Pt
L ZL E TOT L ZL F TOT 7

Jan 0.0 1.1 17.9 18.8 jan 0.8 2.1 15.9 18.3
Feb 0.3 0.7 18.3 19.1 Feb 0.3 1.0 18.1 19.2
Mar 0.2 0.0 23.4 23.5 Mar 0.6 0.3 19.2 19.8
ADr 1.9 0.0 18.8 20.3 Apr 1.8 0.1 15.6 17.3 13 1
Man 8.1 0.0 5.9 13.7 May 8.3 0.1 4.6 12.7
Jun 11.5 0.0 0.0 11.5 Jun 13.4 u 0.3 13.5 
Jul 18.4 0.0 0.0 18.4 Jul 18.9 0.0 0.0 18.9
Aug 27.9 0.0 0.0 27.9 Aug 25.5 0.0 0.0 251 514
Sep 22.0 0.0 0.7 22.5 Sep 17.7 0.0 1.3 18.9 -14
(Oct 8.3 0.1 12.9 20.8 Ot 4.7 0.2 11.8 16.3
No 2.2 0.8 21.6 24 1 Nuv 0.7 0.5 18.3 19.3
D I 0.5 08 27.2 28.0 Dec 0.2 0.8 17.0 17.7 -. ,
Ann 8.5 0.3 12.2 20.7 Ann 7.7 0.4 10.2 18.1 . '' lv

6 Cape Roanaof 7 Bethel 8 Cape Newenham 9 King Salmon 10 St. Paul

S ZR R ZR S R ZR S R ZR S P ZR
or or o o or or or or or or or or or or or
L ZL F TOT L ZL E TOT L ZL E TOT L ZL E TOT L ZL E TOT

Jan 1.9 0.2 11.8 13.7 Jan 2.9 1.3 19.9 23.5 Jan 4.5 0.6 17.5 22.1 Jan 3.9 0,5 11.9 158 Jan 10.9 0.2 25.8 36.1
Feb 0.9 0.2 14.3 15.2 Feb 2.4 0.9 21.7 24.1 Feb 2.8 0.1 23.1 25.5 Feb 4.4 0,4 14.0 18.0 Feb 5.9 0.4 34.2 40.0
Mar 0.9 0.3 17.1 18.1 Mar 2.1 0.5 24.3 26.0 Mar 3.4 0.5 22.4 25.7 Mar 3.9 0.2 16.3 19.9 Mar 5.4 0.4 30.3 35.6
ADr 1.5 0.2 17.7 19.2 A t 4.7 0.3 19.5 23.6 Apr 5.0 0.2 25.1 28.9 Apr 6.6 0.1 11.4 17.5 Apt 8.3 0.2 21.9 29.7
Man 9.2 0.4 11.8 20.7 Man 13.9 0.2 6.6 18.9 May 14.5 0.1 10.8 24.8 May 15.5 2.4 17.4 My 18.8 0.2 11.8 30.1

Jun 19.8 * 1.2 20.9 Jon 19.8 0.0 0.5 20.2 Jun 20.5 0.0 0.5 20.9 Jun 18.6 0.0 18.6 Jun 24.8 0.1 0.8 25.5
Jul 26.9 0.0 26.9 Jul 25.4 0 0 0 25.4 Jul 29.1 0.0 29.1 Jui 22.5 0.0 0.0 22.5 Jul 31.9 0.0 * 32.0
Aug 34.4 0.0 0.1 34.4 Aug 35.7 0.0 0 35.7 Aug 36.1 0.0 0.0 36.1 Aug 27.2 0.0 0.0 27.2 Aug 33.4 0.0 * 33.4
Sep 27.8 0.0 2.5 30.1 Sep 25.6 0.0 0.9 26.3 Sep 30.1 * 0.5 30.5 Sep 21.2 0.0 0.1 21.3 Sep 27.3 0.0 0.1 27.3
Oct 8.0 0.2 18.1 25.6 Oct 10.6 0.5 10.7 21.3 Oct 16 ? 0.1 11.0 26.3 Ott 14.1 0.1 5.8 19.4 Oct 22.6 * 8.1 30.0
Nov 2.9 0.4 21.0 23.7 NuV 4.9 1.1 19.8 25.0 NOv 11.7 0.2 19.6 30.0 Nut 7.0 0.3 9.3 16.0 Nun 17.4 0.1 18.0 34.3
Oe 1.1 0.5 16.9 18.3 Dec 2.0 1.0 25.1 27.5 Dec 4.4 0.3 22.8 26.6 Dec 3.5 0.7 14.4 18.1 Dec 10.3 0.3 26.9 36.7
An 11.3 0.2 11.0 22.2 Ann 12.5 0 5 12.4 24.9 Ann 14.9 0.2 12.8 27.2 Ann 12.5 0.2 7.0 19.3 Ann 18.1 0.2 14.8 32.6

11 Prt Heiden 12 Port Moller 13 Driftwood Bay 14 Nikolski 15 Adak

R ZR 5 R ZR S 9 ZR S R ZR S R ZR S
or or ue or or o or or or or or or or or o

L ZL E TOT L ZL E TOT L ZL E TOT L ZL E TOT L ZL E TOT

Jan 8.8 0.7 14.7 23.4 jan 5.9 0.3 11.8 22.0 Jan 4.2 * 12.9 17.0 Jan 12.1 0.2 6.9 19.2 Jan 19.4 0.1 19.1 36.2
Feb 3.8 0.6 13.8 17.7 Feb 2.4 0.4 13.6 16.3 Feb 2.0 0.2 18.5 21.5 Feb 6.1 0.4 13.7 20.6 Feb 17.7 0.1 23.5 38.1
Mar s.0 0.9 25.9 31.4 Mar 3.5 0.1 18.7 23.3 Mar 2.3 * 14.3 16.6 Mae 1.2 0.0 9.6 20.7 Mat 20.0 * 21.9 39.1
Ape 6.6 0.3 16.2 22.4 Apr 4.1 0.5 24.5 29.1 Apr 4.1 0.2 12.0 16.3 Apr 14.2 0.0 8.8 23.0 Apr 24.1 * 14.4 36.2
May 14.2 0.1 4.7 18.6 May 12.5 0.2 7.5 20.0 May 7.9 0.1 5.8 13.7 May 23.8 0.0 2.2 26.0 May 36.0 * 2.8 37.9

Jun 18.3 0.0 0.0 18.3 Jun 15.6 0.2 1.3 17.1 Jun 12.1 0.0 0.4 12.4 Jun 21.8 0,0 0.2 22.1 Jun 32.7 0.0 * 32.7
Jul 25.3 0.0 0.0 25.3 Jul 25.2 0.0 0.0 25.2 Jul 16.0 00 0.0 16.0 Jul 18.3 0.0 0.0 18.3 Jul 31.0 0.0 0.0 31.0
Aug 3233.0 Aug 26.5 0.0 0,0 26.5 Aug 18.2 0.0 0.0 18.2 Aug 15.1 0.0 0.0 15.1 Aug 34.9 0.0 0.0 34.9
Sep 22.9 0.0 0 1 23.0 Sep 19.9 0.0 0.4 20.3 Sep 19.0 0.0 0.1 19.2 Sep 16.6 0.0 0.0 16.6 Sep 33.1 * 0.1 33.5
Oct 22.3 0.0 5.9 27.4 Del 12.0 0.0 6.9 18.8 Oct 10.1 0.2 5.9 16.2 Oct 18.0 0.0 2.0 20.0 ot 30.2 * 2.4 32.2
NO 11.2 0.1 11.0 21.8 Nov 9.7 0.1 13.8 23.5 Nov 7.4 0.2 10.2 17.8 Nov 16.8 0.0 4.5 21.3 Nov 24.9 10.1 33.6
De1 7.9 0.8 16.8 24.9 08c 3.5 0.1 17.3 21.3 Dat 3.3 0.3 14.0 17.6 Den 8.0 0.0 9.1 17.0 Dec 19.8 0.1 17.1 35.1
Ann 14.9 0.3 9.1 23.9 Ann 11.8 0.2 10,0 22.0 Ann 8.9 0.1 7.9 16.9 Ann 15.5 e 4.5 18.9 Ann 27.0 * 9.3 35.1

Figure 14 Type of precipitation
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Legend ... , - "N 
:%  

-,]'

4 1

l~st(}tn hlO.Hr p)ttSeP ,ort,O 5 1
K ... S..... . ...... T"o 3

BS Bo -nq sn, 2
TOT T,,t., P,--n1 I ,tpea pT bIllutrcpon tF.-

Iess than 0 05% '-' "

Prepared from USAF Ar we'ther Service data, variouS dates. 5'

2 Northeast Cape 3 Nome "

K K Ior or .

F H B5 TOT F H 85 TOT
tan 15.7 14.3 27.8 Jan 9.9 7.3 17.0
Feb t6.3 : 14.6 28.4 Feb 6.8 5.6 12.4 ,
Mar t9 7 0.1 11.5 27.9 Mat 7.9 5.3 13.1
Apr 25.2 0 11.9 31.5 Apt 10.9 0.0 2.5 13.1
Ma 24.6 0.7 25.2 May 12.0 0. 0.2 12.2 - to

un 26 .1 0 3 0.0 26.3 Jun 15.4 0.3 0.0 15.7
Jul 26.6 0.0 0.0 28.6 Jul 20.3 0.4 0.0 20.6
Ag 31.8 0.0 0.0 31.8 Ang 19.9 0.3 0.0 20.1
Sep 23 1 0.0 0.0 23.1 P 9,5 0.0 9.5
Oct 13.7 2.4 15.9 Oct 5.4 0.0 1.1 6.6
Nov 22.3 1 1 7.8 35.6 Nov 6.8 0.0 3.9 10.7 11
O)e 16.4 0.1 15.9 28.0 Dec 7.3 0.0 4.7 11.9
Ann 22.2 7.0 27.4 Ann 11.0 0.1 2.6 13.6

12
4 Moses Pornt 5 Unalakleet 5.

K K
F H 85 TOT F H 8S TOT

3an 24.2 Jan 5.4 0.1 6.9 12.2
Feb 19.7 Feb 5.1 6.1 10.8
Mar C 21.2 Mar 5.5 * 3.7 8.7
Apr 18.1 Apr 6.7 0.0 1.4 7.5 .
May < - 9.6 May 6.9 0.0 0.1 6.9
Jun - Ju 7.0 inn 7.0 0.2 0.0 7.2

lu 13.8 Jul 4.9 0.8 0.0 5.7
APg 17.3 Aug 5.7 0.3 0.0 5.9
Sa 10.7 Sep 1.8 0.2 . 2.0 14
0 1 12.5 Oct 2.5 ; 0.8 3.2
No, 20.1 Nov 3.6 0.0 4.1 7.4
Dec 26.2 Dec 3.8 4.4 8.2 .. a
Ann 16.7 Ann 4.9 0.9 2.3 7.1

6 Cape Romran/of 7 Bethel 8 Cape Newirtham 9 King Salmon 10 St. Paul

K K K K K

or or nr or or
F H SS TOT F H BS TOT F BS TOT F H 85 TOT F H 8 TOT

Jan 19.6 0.0 20.9 35.4 Jan 10.9 * 4.4 10.0 an 26. 8.7 31.4 Jan 6.7 0.1 2.6 9.4 Jan 17.5 1 7.2 24.2Feb 22.3 0.1 22.6 38.3 Feb 8.0 0.0 4.1 11.5 Feb 24.. C 9.0 29.5 Feb 5.5 0.0 1.5 7.0 Feb 17.8 0.2 13.2 27.3
Mar 28.3 0.1 17.7 39.7 Mar 8.4 0.1 4.0 11.8 Mar 2 7.1. 0.0 8.5 31.9 Mar 6.2 1.6 7.8 Mar 16.2 10.7 25.5
A, 31.5 0.3 14.2 38.6 Apr 8.8 0.0 1.5 9.9 Apr 29.8 0.0 6.3 33.0 Apr 5.4 0.1 0.2 5.7 Apr 18.5 4.4 22.3
M . 26.2 0.0 1.0 26.5 May 6.4 0.0 0.2 6.6 Man 28.4 0.7 28.7 May 5.3 0.1 5.6 Mas 30.0 0 .4 30.4
3un 24.1 0.2 0.0 24.3 Jun 5.6 0.4 0.0 6.0 Jn 29.5 0.0 29,5 Jun 8.6 0.1 9.0 Jun 408 . 0.0 40.8
Jul 28.6 * 0.0 28.6 JuI 10.8 0.5 O.0 11.2 Jul 37.3 0.5 0.0 37.6 Jul 14.5 0.8 0.0 15.4 Ju1 56.1 0.0 0.0 56.1
Aug 25.9 0.0 0.0 25.9 Aug 15.9 0.2 0.0 16.0 Ang 34.9 * 0.0 34.9 Aug 15.9 0.1 0.0 16.0 Aug 43.6 0.0 0.0 43.6
Sep 17.0 0.1 0.2 17.2 Sep 9.7 0.0 0.0 9.7 Sop 18.7 0.0 0.0 18.7 Sep 6.3 0.0 0.0 6.3Sp 23.8 0.1 0.0 23.8
Oct 10.8 01 4.0 14.1 Oct 7.6 * 0.2 7.8 Oct 12.8 - 1.0 13.7 Oct 5.3 C 0.2 5.6 Oct 8.5 8.5
Nov 13.0 14.5 25.6 Nov 8.7 1.6 10.1 Nov 20.1 4.9 23.8 Nov 7.1 C 0.7 7.8 NoV 100 0.1 1.3 12.2
Dec 16.4 0.1 18.8 31.2 Dec 8.4 3.8 11.8 Dec 24.3 C 9.4 30.9 Dec 8.1 0.1 1.4 9.6 Dec 10.9 0.0 6.3 17.2
Ann 22.0 0.1 9.5 28.8 Ann 9. 0.1 1.7 10.6 Ann 26.1 4.0 28.6 Ann 8.0 0.1 0.7 8.8 Ann 24.6 3.6 27.6

11 Port Heiden 12 Port Moiler 13 Driftwood Bay 14 Nikolski 15 Adak

K K K K K
or or or or or

_ F H BS TOT F H 69 TOT F H BS TOT F H 69 TOT F H BS TOT
Jan 7.1 j 11.3 18.4 'n 14.5 0.0 4.3 17.7 Jan 14.1 0.1 7.6 20.1 Jan 26.1 0.2 1.5 26.9 Jan 5.3 02 2.7 8.4
Feb 6.8 01 4.5 11.4 leb 18.6 0.0 4.2 20.9 Feb 18.6 0.4 10.2 27.0 Feb 17.1 0.1 3.1 19.4 Feb 4.1 0.3 2.9 7.4
Mar 8.2 0.1 7.6 15.5 Mar 23.7 0.2 4.7 26.2 Mar 18.4 0.4 9.4 24.0 Mar 20.9 0.0 2.5 22.6 Mar 6.1 0.4 1.6 83
Apr 7.6 0.3 0.9 9.1 Apr 32.4 0.0 4.0 33.6 Apr 24.9 0.6 6.6 28.6 Apr 26.0 0.0 1.2 27.2 Apr 7.1 0.3 0.5 8.0
Man 6.7 0.1 0.4 7.5 May 23.5 0.0 0.3 23.5 May 32.0 0.3 2.3 33.5 May 34.7 0.0 0.7 35.4 May 11.4 0.6 0.0 12.2
Jun 11.3 0.0 0.0 11.5 Jun 35.0 00 0.1 35.0 Jun 41.2 0.1 0.1 41.3 Jun 57.1 0.0 0.0 57.1 iun 24.9 0.3 0.0 25.5
Jul 20.3 0.1 0.0 20.6 Jul 40.0 0.1 0.0 40.0 Jul 45.8 0.3 0.0 46.1 Jul 72.9 0.0 0.0 72.9 Jul 34.2 0.2 0.0 34.7
Aug 23.2 0.1 0.0 23.4 Aug 34.9 0.4 0.0 35.2 Aug 43.0 0.2 0.0 43.2 Aug 66.3 0.0 0.0 66.3 Aug 32.0 0.3 0.0 32.3
Se 8.3 0.0 0.0 8.5 Sep 17.8 0.3 0.0 18.1 Sep 33.8 0.8 0.0 34.6 Sep 40.8 0.1 0.0 40.9 Sep 19.9 0.2 0.0 20.4
Oct 50 C 0.2 5.3 Oct 17.7 0.1 0.9 18.6 Oct 16.8 0.6 1.5 18.7 Oct 16.7 0.0 0.0 16.7 Oct 9.4 0.2 0.0 9.6
Non 6.6 10 1.4 81 Nov 18.7 0.2 4.6 22.4 Nov 17.1 0.6 3.7 20.4 Nov 17.4 0.0 0.1 17.4 Nov 7.5 0.3 0.5 8.3
Oec 5 1 0.1 6.2 11.8 Dec 15.8 0.0 11.9 24.9 Dec 15.6 0.7 6.7 21.7 Dec 15.4 0.0 1.5 16.2 Dec 6.8 0.3 1.9 9.1
Ann 97 0.1 2.7 126 Ann 24.4 0.1 2.9 26.4 Ann 26.8 0.4 4.0 29.9 Ann 34.9 C 0.8 35.4 Ann 14.1 0.3 0.8 15.3

Figure 15 Visibility obstructions
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Visibility Ion miles) Ceiling Visibility (in miles) Ceiling Visobhty ln miles)

57 58 58 58 59 59 59 1.800 74 74 75 75 75 75 75 ? 1,800 83 84 84 84 84 84 84

63 65 66 66 66 66 67 t 1.500 84 86 87 87 87 87 87 1,500 87 87 88 88 88 88 88
69 71 72 72 73 73 73 ! 1,200 89 91 92 92 92 92 92 1,200 R9 90 91 91 91 91 91
72 75 76 76 77 77 78 -1,0o0 90 93 94 95 95 95 95 1,000 91 92 93 93 94 94 94
74 77 79 79 80 80 80 900 91 93 95 95 95 95 95 _900 j92 93 94 94 95 95 95

376 80 82 83 83 84 84 ! 800 91 95 96 96 97 97 97 _800 o92 94 95 95 96 96 96
1 78 83 85 86 87 87 87 1 700 192 95 97 97 97 97 97 t 700 392 94 96 96 97 97 97
,80 86 89 89 90 90 91 -! 600 ;92 95 97 97 98 98 98 t600 92 95 96 97 97 98 98
82 88 93 93 93 94 94 t 500 92 96 98 98 98 98 98 500 93 95 97 97 98 98 98

z 83 89 93 94 95 96 96 ? 400 92 96 98 98 99 99 99 400 93 95 97 97 98 99 99
83 90 94 95 97 97 98 ? 300 92 96 98 98 99 99 99 300 93 95 97 98 99 99 99
83 90 94 95 97 98 99 -- 200 92 96 98 99 99 100 100 200 93 95 97 98 99 99 99

83 90 94 95 97 99 99 ! 100 92 96 93 99 100 100 100 : 100 93 95 97 98 99 99 100

83 90 94 95 97 99 100 ! 0 92 96 93 99 100 100 100 - 0 93 95 97 98 99 99 100

85 86 86 86 86 86 86 : 1.800 56 56 56 56 56 56 56 11.800 52 53 53 53 54 54 54

88 89 89 89 89 89 89 -- 1,500 66 67 67 67 67 67 67 -1,500 57 58 58 59 59 59 59
90 91 91 91 91 91 92 1.200 74 75 75 75 75 75 75 1,200 62 63 64 64 64 64 64

92 93 94 94 94 94 94 ?t 1.000 81 82 82 83 83 83 83 1,000 65 67 67 67 67 68 68
92 94 94 95 95 95 95 goo 9 83 84 85 85 85 85 85 900 _67 70 70 70 71 71 71
93 9, 96 96 96 96 96 800 I 86 88 89 89 89 89 89 800 570 73 74 74 75 75 75

194 96 96 96 97 97 97 1 700 988 91 91 91 91 91 91 700 73 77 78 78 79 79 79
E94 96 97 97 97 97 98 600 090 93 94 94 94 94 94 2 600 277 81 83 83 84 84 84

94 97 98 98 98 98 99 _ 500 , 91 95 96 96 96 96 96 ! 500 IL 79 85 87 88 88 89 89
04 97 98 98 98 99 99 400 192 96 97 97 98 98 98 ?t 400 3 81 88 91 91 92 93 93
95 97 98 98 99 99 99 -300 92 96 98 98 99 99 99 t 300 82 90 93 94 95 96 96
35 97 98 99 99 99 100 -200 92 97 98 98 99 99 99 200 82 90 94 95 97 98 98

95 97 98 99 99 100 100 -- 100 92 97 98 99 99 100 100 100 82 91 94 95 97 98 99
95 97 98 99 99 100 100 3t 0 92 97 98 99 99 100 100 - 0 82 91 94 95 97 99 100

43 43 43 43 44 44 44 -1,800 80 81 81 82 82 82 82 -11,800 67 68 68 68 68 68 69

53 53 54 54 54 54 55 -1,500 83 84 85 .85 85 85 85 1,500 73 73 74 74 74 74 74

57 58 58 58 59 59 59 -1,200 86 87 87 87 88 88 88 -1,200 77 78 78 78 79 79 79
66 68 68 69 69 69 70 1.000 88 89 90 90 90 91 91 ? 1,000 82 83 84 84 84 84 85~67 69 70 70 70 71 71 !900 89 90 91 91 91 91 92 '2t9W0 83 84 85 85 85 86 86

'71 73 74 74 74 75 75 t 800 5 90 91 92 92 93 93 93 8800 87 88 88 89 89 89

- 73 75 77 77 78 78 78 -- 700 E 90 92 93 94 94 94 94 700 
8 7  

89 90 90 90 91 91

75 78 80 80 81 81 82 - 600 A 91 93 94 95 95 95 96 600 t 89 91 92 92 93 93 93
*.77 81 83 83 84 85 85 - 500 L 92 94 95 96 96 97 97 500 2 go 92 93 93 94 94 95

7 9  
83 86 86 87 88 89 '- 400 2 92 95 96 97 97 98 98 :h 400 90 93 94 95 95 96 96

80 85 88 89 91 92 93 '- 300 93 96 97 97 98 98 99 " 300 91 94 95 96 97 97 97

80 86 90 91 94 96 97 - 200 93 96 97 98 99 99 99 ? 200 91 94 96 96 97 98 98

80 86 90 91 94 97 98 t 100 93 96 97 98 99 99 100 -100 91 94 96 97 98 98 99
80 86 90 91 94 97 100 _ 0 93 96 97 98 99 99 100 0 91 94 96 97 98 99 100

69 70 70 70 70 70 70 at 1,800 74 74 75 75 75 75 75 -1,800 66 66 66 66 67 67 67
73 74 74 74 74 74 74 1,500 77 77 78 78 78 78 78 -1.500 69 70 71 71 71 71 71
74 75 75 75 75 75 75 t 1,200 s0 81 81 81 82 82 82 -1,200 70 71 72 72 72 72 72

77 78 79 79 79 79 79 2 1,000 83 84 85 85 86 86 86 "1,000 73 74 75 75 75 75 75
77 78 79 79 79 79 79 :! 900 -84 86 86 87 87 87 87 ?t 900 73 74 75 75 75 75 75

1; 18 79 80 80 80 80 80 3!! 800 s85 87 88 89 89 89 90 - 800 73 75 75 75 75 76 76

78 79 80 80 80 81 81 t700 86 89 90 90 91 91 91 a!700 ~74 75 75 75 76 76 76
78 80 80 80 81 81 81 0go 87 91 92 92 93 93 93 ? 600 74 75 75 76 76 76 76

79 81 82 82 83 83 83 _500 88 92 94 95 95 96 96 -500 74 76 76 77 77 77 77

79 81 82 82 83 84 84 t 400 089 93 95 96 97 97 98 _400 074 76 77 77 77 78 78

79 81 82 83 84 85 85 300 89 94 96 97 98 98 99 -300 74 76 77 77 78 78 78

79 81 83 83 85 87 88 ':- 200 89 94 96 97 99 99 100 - 200 74 76 77 77 79 79 80

79 82 83 83 85 88 92 '_ 100 89 94 96 97 99 100 100 2 100 74 76 78 78 79 80 81

79 82 83 83 85 88 100 'a 0 89 94 96 97 99 100 100 . 0 74 76 78 78 80 81 100

56 56 56 56 57 57 57 -1,800 56 57 58 58 59 59 59

61 61 61 61 61 61 61 -1,500 59 61 62 62 63 63 63 Data are presented for all months and all hours. A ceiling exists

61 62 62 62 62 82 62 1,200 64 66 67 68 68 69 69 when the sky is more than half covered with clouds. The frequency

66 67 67 67 67 68 68 l 1,000 68 69 71 71 72 72 73 of occurrence of a particular ceiling height may be determined

67 67 68 68 68 68 68 1 900 70 72 74 74 75 75 76 independently by referring to totals in the extreme right hand

67 88 69 69 69 69 69 ? 800 72 74 77 77 78 78 79 column for each station. The frequency of occurrence of a partic-

67 66 69 69 69 70 70 i- 700 74 77 79 80 81 81 81 ular visibility range may be determined independently by refer-
U 67 68 69 69 70 70 70 1 600 77 80 83 83 84 85 85 ring to the horizontal row of totals at the bottom of each station

66 69 70 70 70 71 71 ?t 500 79 83 6 87 88 89 89 grid. The percentage frequency for which the statior' wa meeting

68 69 70 70 71 71 71 _ 400 81 86 89 90 91 92 92 or exceeding any given at of minima may be determitad from the

68 69 70 70 71 72 72 31! 300 82 87 91 93 94 95 95 figure at the intersection of the appropriate ceiling column and

68 69 70 70 72 72 73 Lt 200 83 88 92 94 96 97 97 visibility row.
68 69 70 71 72 73 74 'at 100 83 88 93 94 96 98 99 Data compiled by U.S. Air Force, Air Weather Service
*8 69 70 71 72 73 100 _ 0 83 88 93 94 96 98 100

Figure 16 Ceiling and visibility data
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Wind Chill body heat loss. Graph set No. 5 relates air temperature

and wind speed. When used in conjunction with Figure
Human and animal bodies, or any physical bodies 17 the percentage frequency of occurrence of various

warmer than their surroundings, lose heat. The rate of values of equivalent wind chill temperature can be
loss depends on the barriers to heat loss, such as clothing estimated. Map set No. 3 shows the percentage fre-
ai. ,iisulation, the speed of air movement, and the air quency of occurrence of equivalent wind chill temper-
temperature. Heat loss in humans increases dramatically atures less than -30

0
C, which represents the equivalent

in moving air that is colder than skin temperature of temperature at which exposed flesh can freeze within
33

0
C. Even a light wind increases heat loss, while a 1 minute.

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

The relationship between heat loss and the cooling
power of different wind and temperature combinations
is shown in Figure 17 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/hr), the normal speed
of a person walking vigorously. Loss of body heat can
also occur by breathing cold air intu 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 17 applies to

shady areas and cloudy days or nights and represents
heat loss by convective cooling, the major source of

Equivalent Wind Chill Temperature

Wind Speed Cooling Power Of Wind Expresd As "Equivalent Chill Temperature"

Temperature 1
0
C

Cai 12 8 4 0 4 . 8 .12 -16 -20 -24 -28 -32 -36 -40 44 -48 52 -56 0

Equivalent Chill Temperature

3 6 12 8 4 0 -4 8 -12 -16 .20 -24 -28 *32

5 10 9 5 0 -4 -8 -13 -17 -22 26 41 4 6 4 3

51 20 5 0 . -10 -15 -21 -26 41 46 42 47

16 30 3 -3 -8 .14 -20 -25 41 47 " 4,11 9 4

22 40 1 -5 -11 -17 -23 -29 45 41 47 45 4

27 50 0 4 -12 -IS -25 431 437 43 43l 45

32 60 0 '7 -13 -19 .26 42 1" 45 _51 40

38 10 -1 '7 -1.4 -20 -27 43 48 40 -M0

43 80 -1 j -8 -14 -21 -27 44 - :3 47 4
49 90 -1 8 -14 1-21 -27 44 4o 43

54 100 1 -8 -14 .21 -27 'S -40 14 :

Little 0asrlgU'~

whom I

Donger Of Freezing Exispond Flesh For Properly Clothed Individuels

Adapted from NWS/NOAA Technical procedures Bulletin No. 165

C ffftlve Temperature (Wind Chill Index) 1976

Figure 17 Equivalent wind chill temperature
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With a TDFl 1 inventory of the number of ships' to find regions of cyclogenesis (only formation, not
observations by 1.00 squares, a polar projection grid intensification). However, no regions of cyclogenesis

Climatic Atlas was defined to give an approximate equal geographic were defined within the Alaskan area.
area coverage: 10 latitude by 20 longitude for the lati- Return Periods for Maximum Sustained Winds
tude belt 500 - 61

0
N; 10 by 30 for 610 - 70ON; and (Coastal Stations)-Estimated maximum sustained winds

10 by 40 for 700 - 80°N. Element statistics (with speeds for selected return periods are presented in
William A. Brower, Jr. observation counts) for each of 445 marine squares and graphic and tabular form. Following the method out-

49 coastal stations for each month were then computed lined by Lieblein (1954, 1974a, 1974b), these estimates

Henry F. Diaz and plotted on maps. Meteorologists drew isopleths were obtained by initially fitting the extreme value
(lines connecting points of equal magnitude) on 324 distribution to each station sample containing N max,

Anton S. Prechtel element maps, making subjective adjustments when mum annual wind speed values, then inverting the dis-
data biases or insufficient observations were evident. tribution and computing extreme values for selected
They also performed cu sistency checks in monthly probabilities. Confidence bands were then computed
patterns for each elemeit and between elements as following the techniques of Gumbel (1958) and Gumbel
well as comparative checks with other marine atlases and Lieblein (1954).
and publications (see References). The extreme value distribution approaches the

To supplement the isopleth analyses, more than form:
10,000 statistical graphs were produced for 39 of the

coastal stations and 14 representative marine areas.
The graphs represent the objective compilation of -1

available data; they were not adjusted for suspected F(x) = F(x AA.#) exp xp (2)
biases, and differences may be found when comparing
the graphic data with the isopleth analyses.

The legends explain the daia content of the
graphs and maps, contain detailed instructions on
how to read the graphs, and provide remarks to aid in where F(x) is the probability that an observation is equal

interpreting the data. The following paragraphs contain to or less than the specified value x, p is the mode and

The marine observations used in computing the additional remarks likely to be of interest to those ) is the scale parameter. Since the wind speed data

statistics for the maps, graphs, and tables in this atlas called upon to interpret the data and provide answers to were transformed logarithmically, )A and fl refer

were taken from the National Climatic Center's (NCC) specific operational questions. to the transformed data not the wind speed maxima.

Tape Data Family 11 (TDF-11), Surface Marine Ob- Standard deviation-Most of the graphs allow The each graph for p. and /3 are not
servations containing data collected by ships of various approximation of the empirical probability of occur- identical to the A and /3 in equation (2) but rather
registry traveling through the study area (500 v 80oN, rence of selected criteria. This is a major factor in are the result of exponentiating the mode and scale
130

° 
- 180°W). Because relatively little data exist for assessing the risk involved in operational planning. parameter for the distribution of the logarithms of

the near-coastal zone, observations for 49 coastal land For certain elements, unbiased estimates of population the extreme wind speed values.
stansearcoalbine, observain ford49astal lsnd standard deviations are given on the graphs to provide The graphic presentations, in addition to allowing

a measure of variability. The standard deviation on determination of extremes for probabilities other than
the best possible climatological picture of the outer those given in the tables, also provide an indication of
continental shelf waters and coastal regions of Alaska. the sthe "goodness of fit" of the model to the data. ToThe stations' data were taken from the edited the expression: te"odeso i"o h oe otedt.T

analytically quantify the "goodness of fit," a Kolmo-
digital files of NCC and the U.S. Air Force's Environ- 1/2 gorov-Smirnov (K-S) test was performed under the null
mental Technical Applications Center in Asheville, N.C. [ x2 hypothesis, H0, that there is no difference between the
Marine data were subjected to thorough computer and Z x -

2  
model and the data with a type 1 err-r probability (a)

visual quality control before processing to eliminate s = _ _ --. (1) of 0.05. Data samples for which H o was not accepted
duplicate observations and exclude or adjust elements N(N-1 are from Annette and Bethel.
detected during internal consistency and extreme The confidence limits shown by the envelope of
value checks, lines about the line nf "best fit" represent the level of

The percentages of the 600,000 marine and 2 where N is the number of observations in the sample uncertainty in the extreme value corresponding to a
million land observations that contained basic and xi is the ith realization of the random variable x. given probability. For this study 68 percent confidence
weather elements are: Low-pressure centers-The roses and tracks of the limits were computed. This means that in 68 percent of

low-pressure center movement maps are based on 9 repeated samples the true extreme value will be con-
Marine Coastal Stations years of track charts (January 1966-December 1974) tained within these limits.

Wind 98.5 98.2 prepared by the National Weather Service's National Sea Ice-The ice limits shown on the monthly
Visibility 97.8 97.4 Meteorological Center. These charts show cyclone tracks maps of sets 14-17 reflect midmonth conditions of mean
Present weather 96.9 98.2 based on six hourly positions of closed centers, ice concentrations for different threshold values. The
Sea level pressure 96.2 97.2 Frequencies of cyclone centers passing through ice limits were derived from weekly analyses of sea ice
Air temperature 99.1 99.4 2%-degree "squares" were analyzed for the north Pacific conditions (1972-75) based on satellite imagery supple-
Wet bulb temperature 64.9 96.6 Ocean to obtain the mean tracks. Primary tracks were mented by conventional observations and from pre-
Sea surface temperature 86.1 - selected along axes of maximum cyclone center fre- viously published atlases (see References). Actual con-
Total cloud amount 95.6 97.8 quency and secondary tracks along axes of moderate centration boundaries, under the influence of changing
Low cloud amount 79.1 70.1 frequency. The origins (first reported closed position) synoptic meteorological and oceanographic situations,
Waves 70.8 - were also plotted by 2%/-degree "squares" and analyzed may vary widely from the averages.
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The following stations and representative marine areas have data plotted for analysis and graphs.

Avg No.
Land Stations Lat. (ON) Long. (OW) Data Processed No. of Obs. Obs./Day

Adak 51.9 176.6 Jan 1949-Dec 1974 75,956 8
Bethel 60.8 161.8 Jul 1

9 4
8-Dec 1971 66,789 8

Buhta Providenija 64.4 173.2 Jan 1959-Jun 1971 27,320 4-8
Cape Newenham 58.7 162.1 Jul 1953-Dec 1970 46,471 6-8
Cape Romanzof 61.8 166.0 Mar 1953-Nov 1968 44,624 8
Driftwood Bay 54.0 166.9 Jul 1959-May 1969 28,896 8
Gambell 63.8 171.8 Jul 1949-Jun 1953 14,588 8
King Salmon 58.7 156.7 Jan 1949-Dec 1974 75.919 8
Moses Point 64.2 162.1 Jul 1948-Jun 1967 51,723 8
Nikolski 52.9 168.8 Jun 1959-Nov 1968 27,453 8
Nome 64.5 165.4 Jan 1945-Dec 1974 87,331 8
Northeast Cape 63.3 160.5 Jun 1959-Nov 1968 27,466 8
St. Paul Island 57.2 170.2 Jan 1956-Dec 1974 51,606 8
Unalakleet 63.9 160.8 Jul 1

9 4
8-Dec 19641 44.624 8

LApr 1968-Dec 1974J

Representative Marine Areas

A 60-65 Coast-175 1872-1974 8,526
8 55-60 167-175 1872-1974 31,892
C 55.60 Coast-167 1872-1974 46,971
D 50-55 172-180 1872-1974 62 191
E 50-55 165-172 1872-1974 68,020

Note: The isopleth analyses northward of 610 latitude should be considered only as a best estimate of the actual
climatology; data sparsity in this ocean area did not permit a detailed analysis.

DURATION OF DAYLIGHT (Hours

.¢ . .. ... .

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 48ON 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 U
twentieth century. Further details may be obtained from
The Dayighter of the Navy Weather Research Facility ' .

(1960). Additional light (during twilight) may be usable A
for many purposes. Duration of daylight in high .

latitudes (poleward of about 600) becomes increasingly ..

dependent upon atmospheric conditions and refraction,
and there may be some departure from the values . . .
depicted on the charts.

22

Figure 18 Duration of daylight ' 
*:  

/' / , ', '' ,',
'
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Precipitation/wind direction Map - Precipitation 'hta Proidoniv
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- Buhta Provideniya

Air temperature/wind direction Map Air temperature mean and thresholds
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Leo"fi Buhias Provideniya

Wet bulb/relative humidity Map - Mean dew point temperature
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Buhta Providfniya

Air temperature/wind speed Map - Air temperature extremes (°C)
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Legend Fog/time and fog/wind direction Map -Fog Buhta Provideniya
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Leagend Cloud cover/wind direction Map - Cloud amount thresholds Buhta Provideniya
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Nikohki Adak Marine At" A Mairn Arm
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Visibility/wind direction Map - Visibility thresholds usPrvdny
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LeedWind speed/direction Map - Wind speed thresholds But Poidefli~e
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LGen Wind direction/diurnal variation Map - Vector mean wind Buhts Providentya
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Legend Wind speed/diurnal variation Map -Scalar mean wind Buhta Provideniya
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Logd Low cloud ceiling/visibility Map - Low cloud ceiling and Suhta Provideniya
visibility thresholds
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Legend Buhta Provideniya

Sea level pressure Map - Mean sea level pressure
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Legen Marine Area A Marine Area 8

Fog/air-sea temperature difference
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Lege"d Marine Area A Marine Area B
Sea surface temperature
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Leen" Wave height/direction Marine Area A Marina Area 8
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Legend Marine Area A Marine Area 8
Wave height/period
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Legend Low pressure center movement
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Legend Persistence of visibility <2 n. mi.
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Lepnd Persistence of wind 10 kts.
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Legend Persistence of wind 2O kts.
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Precipitation/wind direction Map - Precipitation Buhts Provideniyc
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Ndikaki Adak Marine Arm A MarinI. Aim 8
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Legend Precipitation types Map - Snow Buhta Provideniya
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Le.n Buhta Provideniya

Air temperature/wind direction Map -Air temperature mean and thresholds
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Legend Buhta Provideniya

Wet bulb/relative humidity Map - Mean dew point temperature
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LegendBuhta Provideniyc

Air temperature/wind speed Map - Air temperature extremes (TC)

*~Oh4 a . ..... .. 'Ia -0,. ot.. LINE 99

BLUE LINE '..., 1 a,.,~', '

Q. 9-. -d1 0. K h

ooa h-.'fw 34 k-a, 39 ,h

Gambell Northeast Cape Nome Moses Point

Unaickleet Cape Romenzof [Bethel Cape Newenham
14 ND PE

- . a
0
4 3 a

Ic

4 4 4 4

jc 5 89 343l

Kimg Salmon H UESt. Paul WID EFPort Moiler Driftwood Oay
a~t E

1  
INI OPFO 9 WIND SPE

ifE-P *0 TEP I -C 03T , 41Ic~ 0 4 cE~ C 03 1021 > 3.

1,2.' 01 00 12 1 3

__2023 0, 01 0! C 6

2.~ ~ ~ 3 021 00

2 416.11 03 '' G+

a! ~ 4

.0. . .I -

2-2620 2128

February 5 Air temperature/wind speed
72



Nikoiski Adak Marine Area A Marine Area 8

. . . . . . . . . .

Marine Area C

led Point

9.h ovi i,,&*
nSlow

ghlorth
6

-2-
I

Beth

Marine Area D

IntoA WD
cooe NOVA"

16 J

lbFFrt Mol

ro 4-

Marine Area E

kolleld

A

-4

5 Air temperature extremes COC) February
73



Le Fog/time and fog/wind direction Map- Fog Buhta Provkdniya
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Legend Cloud cover/wind direction Map - Cloud amount thresholds Buhta Provideniva
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Visibility/wind direction Map - Visibility thresholds Bujhta Providona
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1-01110d Wind direction/diurnal variation Map - Vector mean wind uha Provideniya
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Levend Wind speed/diurnal variation Map - Scalar mean wind Buht Provideniya
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LeN Low cloud ceiling/visibility Map - Low cloud ceiling and 8uhta Provideniya
visibility thresholds
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Legend Btahta Provideniya

Sea level pressure Map -Mean sea level pressure -
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Legend Marine Are@ A Marine Area B

Fog/air-sea temperature difference
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LegNd Marine Area A Marine Area B
Sea surface temperature
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Legend Low pressure center movement
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Lend Persistence of visibility <2 n. mi.
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Leend Persistence of wind 1O kts.
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Legend Persistence of wind 2!20 kts.
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Legend Buhta Provideniya

Air temperature/wind direction Map - Air temperature mean and thresholds . -
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Leisi ubte Provldienlya

Wet bulb/relative humidity Map - Mean dew point temperature
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Legend JBuhta Provideniya

Air temperature/wind speed Map - Air temperature extremes ('C)
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Leed Fog/time and fog/wind direction Map - Fog Suhta Providenwa
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1,411111d1 Cloud cover/wind direction Map -Cloud amount thresholds Suhta Pfroviodeniya
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LaudVisibility/wind direction Map - Visibility thresholds Sufte Proviernya
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LegndWind speed/direction Mop -Wind speed thresholds Buhut Proyideiya
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Levuld Wind direction/diurnal variation Map - Vector mean wind Suhta Provideniya
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Nikolski Adak Marine Area A Marine Area 8

a - a

n~E~n~m: amm. 3uu

17 Marne. AmaC

9uIhta Provi IYO 1

4'4I

-~MaAine Am 0

- - '& I 2.0

70,

0.7

Marne Am E

2.2.

_A.1 B.3-_.AL~l

-A -A-LIIAl SA _A

10 Vector mean wind March
117



LGuW Wind speed/diurnal variation Map - Scalar mean wind Buhta Pfovideniya
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Lageli Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Provideniya
visibility thresholds
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La~siBuhta Provideniye

Sea level pressure Map -Mean sea level pressure -
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Loeed Marine Area A Marino Area S

Fog/air-sea temperature difference
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Legeind Marine Area A Marine Area 8

Sea surface temperature4
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Log"n Marine Area A Marine Area 0
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Legend Persistence of visibility -2 n. mi.
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Legend Persistence of wind -10 kts.
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L.pwd Persistence of wind t20 kts.
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Precipitation/wind direction Map - Precipitation uh Provideniya
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Nikolki Adak Marine Are A Marine Area B
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Le"Precipitation types Map -Snow Buhts Provideniya
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Leand B&jhta Provideniya
Air temperature/wind direction Map - Air temperature mean and thresholds
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Nikobki Adak Maine Area A Marine Area B
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Leend Buhta Provideniya

Wet bulb/relative humidity Map - Mean dew point temperature
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legend Buhta Provideniya

Air temperature/wind speed Map -Air temperature extremes (C)
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Legend Fog/time and fog/wind direction Map - Fog Buhta Provideniya
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Legend Cloud cover/wind direction Map - Cloud amount thresholds Buht Provideniya

to- CIo d Ao-. to 0 t o,, oho the o o. o .. . d by re BLACK LINE P., n .no ioo u o , ol ooo lo-1 -d o wm 2 8 0 4

0000 A U0000000G0N N~mb. o o~o(toI vd o0 ,o o - BLUE LINE Pro fequ.n.y of lo ,lod o >38 90

0 - 4 mo d ed V o7 S,e the nmber I b,, o, n ...... orIg 1- cloud --ufly l 80

001 i _ 1o 
o 

'JP. . • t46% o . 1-d ooo . . . 2 81) ,hoto, , .Io1 cloud oouno hoo o df. eotlos pl., -y be u-ed o coe. 70

/ L OOI d .mo p f r.qo c¥ aolobo. 
r  

h . ooo uo., oP- . e g, ph Th., - y l- d to -ooco hio o ,b , t lo o 0 -d

II aSo' o . . - -. -io-d . . . . . d P h-. d.. . . . .
. 

.
. . .  

tgh , h o -. ADu d . . . . . .- I , ., . . .. . . . . . dh e - - d . %, 6 0

% o 30 t"o- lo.d. aeld. .11, b-,i <800 teel Th. 6re.e- - .1 o.-.ucd -o.-ln - be d..~,..d b, 'ur~m he I - &

0 c - - .. ./ . 1 SE - . W I- da n he bol grph --td-do , o obs o, 8 8 coer.ge
?0!5 8 W 19% b I-d .W ooe: 8) 30

T - A. o-A .h, .t .I.o 0. , btd o. 10-30 b., 20
... oI.,ddrioo~oodlootoodamout I r ploof d

00 t bono 0.0940 o r 00 b 00 UO
r 

b oo,t 0-o ,.o boroio ooe o, alms l. thn 1
6 - V-- .fe Nu0b., o-.'.dudo'ev~nn 2 6

0 TIS I od =Ioto O,00 7 O-1 d o_, oI.Ad h-. -d bo

GUA NodI o Nanm Moss Point

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS 'LOU D 00N" !N 0:2o

01 2 4 S 6 8 0 _ 2 4 5 6 8 0 - 2 3 4 5 6 7 8 4 5
]0 [1 186 100 3 344 10 6955,- - 4!9

90 90 80 " 1 " L2

80 80 To

7 0

6 60" 0 60

50 s0 50.

40 4 40 40

330 30 30 .V

20 20 20'

0 0 10 to

N NE E SE S So W F4 IN NE E SE S 50 W NW C N SE 5 SW WN W C N NE E SE S 5* 0, NW c
1180 2199 6791 0

UNdalet Cape Romnmsof Bethel Qp N w-ham

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS0 1 ? 3 4 S 6 9 1 2OO 3k 4 s 5 k. 6oo 7 2 3 4 5 6 7 8 1O 2 3 4 6 78
340 5127 00 0123 0too 523.. 10 071 3

g0 03496.. 90 90 28

ED0 80 80. )

70 70 1 0 70

60 ' 60 60 S
0 %o 50 %so 50 . . . .

4040 - '40 40

30 30 300 30

27 20 "20 20

10 10 10 10

0 0 0
NN ESES ONW NNEE5EOSWN C NNE E5ESW NS 5 N NE E SE 5 SW W SIN C
1592 5273 2267

Kim Sam St. Pad Port MOW Diftw BAy

CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS CLOUD AMOUNT IN EIGHTHS

100 - 2 3 4 00 1 235 6 8 1 2 3 4 6 00 8 2 3 5 E '

6239 F904113 21506 0 2392
0 90

80 1 80 80 80

70, 63 70 170 70

0r60 4 60 6 0 60

5501 00 %O so- %~ o

40L 40 ' ' 40 - 040

30 ' 1 30 30 30

20 - - • 20 20 20

10 10 0 ~ ' '10-- .. 0 10

N NE E SE SW wNWC N NE E SE 17 N N NE E SE S SW W NN C N NE E S SW W NW C
6175 3996 0 0

April 7 Cloud cover/wind direction
144



Nikohki Adak Marnea Area A Marine Area B
DUOJ A"0JNt ;N E j HT5 CLOUD AMOUNT IN EIGHTrS CLU 0M N N 5HT LU AMOUNT IN F!0HTHS

1oo0 1 2§ S 0 0 0_234 67 01 234 -- 6
21 4 6240

9C 90 90?F9C G

029 60

60'6 60

% 5 50 50
4!-, 4 0 t 404

3 ,30-3 30t
Ott 20 20

to00
NE BI w . NH C N NE J SE 5SW N. W N NE E4;5 wwN N NE E SE 5SW 04 4 C

CLU 6235N 23N 2643T'

30 ~ s >.* LA, Marne AraC

--- 00 2 3 4676B
90

3060
'0~

60

40-

30-

* / ~ . C 012 4023

90

4!9

900

CoOU t MUN IN606

80
70

-~ 0N

- ' 40
30

5_ 20

0 NE ESE SSWNW C

IG 51 - 9272

404



L"WVisibility/wind direction Map - Visibility thresholds utPrvena
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I0 Wind speed/direction Map - Wind speed thresholds But rvdny
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Legend Wind direction/diurnal variation Map - Vector mean wind Buhta Provideniya
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Leged Wind speed/diurnal variation Map - Scalar mean wind Buhta Provideniya
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I Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Provideniya
visibility thresholds

PcooenO leooenco of *.'lo~o.oo ocou..oc. o' ,pec.I~ed 'ao.

clu h .. ud,,d,, oI fe ad -,61.h- ,-CO .4-
Vwsll*LU0 BLACK LINE P-, Io ..e.u.n.o o Ilo- lod oe.lmg _1000 l..o

• ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , Lwcodcdghoh a eh l Io e egt0 wlow .od -h~lq -d .sbd.,v ?:5 -ow-Ia -,,

a 0. .0I-d, 31304 1 .1- 1.. d a ,',d - - BLUE LINE P-c,.t ,.aaqe.. Ioo oud -,n <600 I- f o-dao
0000 - Obooao,ob- o.. ,, -. aod~d -de, 0 <15 .,,b,I <2 .o .. ,~'0. 09. A

N' 122 C dl d,,,b,,.lId.. !000 1-1 -11

0' ao.oo oNk<5 8

000 2% -> N f .0 l a. .P..o. ,d .oA- ?!1000 b. 2000 6.
... 0 0- 0- bo.b o ?',5 < .0

33 o d-a., <0 51. 6,0

"---Nmbe .1 ob--,-o. , •

Ganbell Northeast Cape Nome Moses Point

q' .2! 51 10 O112 2''K' 10 010 ' ' 2 .0.C V'-

NC • . 3 N' . Z ; 3 ' ' • 1 5 NC •

-00I . , 0.0 5o 0 . . . . .. ..0.
0, 0 . - . NIo C 0B _o_0_

35-50 1
2 0 ?1,-"z 35-- 35 j 2 35- L D

20'SS15 ao 10'

I00 -3 - 2 I0

1 .5,3 0 O 0 0 5 3 . ._ . • • • , o 0 :
2 5'2

0'1.5 3 2 . 3 ' 0 0 0 5 3 2 5 : 0 '0 . I 2 . 2 0 0l [,5 •C

:80 2199 679; 238

Unalskleet Cape Romenrof Bethel Cape Naweham
VIS ILTIT Y V 1581 f 1i 8L T Y

- • "' . ' F I < 1.~It210 10. 1 2( 5 "l aO /'100000 '/01IL'?225 '1010:'. 10/ 0:'I '2 200515 0 10

11C 2 2 1 I ~NC ! 90 2 9

50. so-o .3 50.00CI IS -~~.... l-----I---- .0' -11

- 35 -50 0 I 3050 0 35 0 1 C D5 500
4 o 2035 0 1. I 3 1 S 2035

"1020 1 5020 I 1 4 4 1 2 S11 : . 1 2 : 3 2 . o

0 '' 2. 0 3 ' 2I 2 1 1. ' : 2 2

I_ S 3 0 1 .5.3 0 * 0 11' .N'-3

•. .:0 3-,.*-----------o3?_..-o

0'. l~'o1to 0.5 2 1 II 1~ .0 0; 0'5 0 0
2387 5273 2267

Khi mon St. Paul Port Moller Driftwood Bey
VISIBILITY VISIBILITY

NO _ . 6 MC I is 1 15 10

5080 ,0 a 0 3 5080 0 0 0 1CS__-- -r---- -4 ' 35
- '50 3 .0 I 0 3- 0 0 0 0 I

-2 -3 T - - 174Insufficient Data Insfficient Data

0 10'?0 0 o lo5 0 2 2 2 5 17 5

6,6.10 1 1 I 3 41

3- 36 ' ' 2 306 2 2 3 2

1S 3 ' 1 ' ' ' 1.S'3

..s *I' I ,I .' .. 01.5 s , 0

6175 9995

April 12 Low cloud ceilinglvisibilitY
154



Nikoiski Adak Marine Area A Marine Area B

insufficient Data

Marine Area C

70 'Y P.
a oie n

Ma4n re

Ounsl\kfee

60 CO4

12~~~~~ Lo lu elngadvsblt trsod pi

man f55



Legenid Buhta Provideniya

Sea level pressure Map - Mean sea level pressure
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LegndMarine Area A Marine, Area S

Fog/air-sea temperature difference

F., -h-oPe~.o. o CAi AS..
-' ~ ~ O sso.a .d..s.o.s..... P1oss.d

- *0 .oah A,~ S-o5'0'~, d,f.,. . s......

----- - - - 22 7% .10! b.11 oo. ld A, -

dH-o2 I -I T20 --osoed by FogII~uuIIII
-. 0002 05'% bo, O

3 02 - 02 d -,:,C- oso -hh. S.

BLACK LINE M-35 20 50.5330533 dC

Map - Mean sea surface temperature Marnea Area C

sh .~b!oo d-do 3

*uhts Prov iveS~f~
*Unalakleet

Gan"e11"

- - Marn Area 0

<f4
Marine Ar E

-7 -

April14 Fog/air-sea temperature difference
188 Mean sea surface temperature



Lan Maine Area A Marine Area B
Sea surface temperature
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LaguidMarina At"a A Marine Area B
Wave height/period
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Legend Low pressure center movement
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Legend Persistence of wind >10 kts.
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Legend Persistence of wind -20 kts.
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Lepnd Buhta Providenyn

Air temperature/wind direction Map-Airtemperature mean and thresholds
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- Bhtaht Provideniya

Wet bulb/relative humidity Map -Mean dew point temperature
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Air temperature/wind speed Map -Air temperature extremes (0C) __~
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I~anId Fog/time and fog/wind direction Map.- Fog Bijhta Provideniya
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Legend Cloud cover/wind direction Map - Cloud amount thresholds Buhta Provideniya
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Nikofski Adak Marine Are A Marine At" B

CLOUD AMOUNT IN EIGHT7HS CLOUD AMOUNT IN EIGH-THS CLU ON'N C-C ,C AMOUNT :N 3:T'HS

o:C0 234 1 200 32 8 C0 _ 3 4

22 CC go 841 L8Z
9C 90C

*70

80

403 .

844 2C I7

N-1 W SE 5 w~ N~ N NE E SE Nw C NN 4 - w. N NE E SE S Sw Nw C

~. &,1,-Marne Area C

CLOUD AMOUNT IN E[GHTHS

BuhtePrcv, iva 83

%, 50
- 40

/ 30

8318

CLOUD AMOUNTI N EIGNHH

1 0 0
01 2 3 56 78~~i~~moR ?.i-5648

.O -D 40

PonM
4  /30

0N NE E SE S Sw W NW C
4419

Mw* . AmguE
BeCLOUD AMIOUNT IN EIGHITHS

100 1 2 34 5 6 7 8
6291

lkobkl90
80

-'0

60

o 1/ 40
// 30

20

10

/ N NE E SE S91SWW NW C
4891

7 Cloud amount thresholds May

170



Visibility/wind direction Map - Visibility thresholds utPridny
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Le"Wind speed/direction Map - Wind speed thresholds Blibta Providefliya
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Legend Wind direction/diurnal variation Map -Vector mean wind Suhta Provideniya
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Laeud Wind speed/diurnal variation Map -Scalar mean wind Buhta Pr*Yideuiya
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Li. Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Provideniya
visibility thresholds
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Legend But rvidenoya

Sea level pressure Map - Mean sea level pressure
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Legen Marine Arm. A Marine Area 8

Fog/air-sea temperature difference
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Legend Marine Arm A Marine Area 8
Sea surface temperature
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L~~tdWave height/direction Marine Area A Marine Area B
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Legend Marine Area A Marine Area 8

Wave height/period .-
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Legend Low pressure center movement
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Legend Persistence of visibility <2 n. mi.
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Legend Persistence Of wind a1O kts.
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Legend Persistence of wind Z20 kts.
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Precipitation/wind direction Map - Precipitation Buhta Providniya
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Lownd Precipitation types Map -Snow Buhts Provideniya
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Legen ,Buhta Provideniya

Air temperature/wind direction Map -Air temperature mean and thresholds
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Legend Buhta Provideniya

Wet bulb/relative humidity Map - Mean dew point temperature
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dSuhts Provicloniya

Air temperature/wind speed Map - Air temperature extremes (*C) 4.
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Legend Fog/time and fog/wind direction Map - Fog Buhta Provideniya
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Lagnd Cloud cover/wind direction Map.- Cloud amount thresholds Buhta Providaniya
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Leglnd Buhta ProvideniyaVisibility/wind direction Map - Visibility thresholds
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Li~pld Wind speed/direction Map - Wind speed thresholds Buhta Provideniya
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Legend Wind direction/diurnal variation Map - Vector mean wind 'itPody
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Leend Wind speed/diurnal variation Map -Scalar mean wind Buhta Provideniya
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Leea Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Providmve
visibility thresholds
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eBuhta Provideniya

Sea level pressure Map - Mean sea level pressure
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Legan Marine Area A Morino Area 6

Fog/air-sea temperature difference
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Legen Marine Area A IMarine Area 8

Sea surface temperature
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Legend Wave height/direction Marine Area A Marine Area 8
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Legend Marine Area A Marine Area B
Wave height/period
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Legend Low pressure center movement
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Legend Persistence of visibility <2 n. mi.
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Legend Persistence Of wind 1O kts.
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Legend Persistence of wind -20 kts.
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Precipitation/wind direction Map - Precipitation Buht Providoniye
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Leo" Precipitation types Map - Snow Buhta Provideniya
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Legend Buhta Provideniya

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

Wet bulb/relative humidity Map - Mean dew point temperature
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Lelend Buhta Providentya

Air temperature/wind speed Map - Air temperature extremes (°C)
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Lgsd Fog/time and fog/wind direction Map - Fog Buhta Provideniya
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Legend Cloud cover/wind direction Map - Cloud amount thresholds Buhta Provideniya
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Lled Visibility/wind direction Map - Visibility thresholds 0ut rvdny
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Leo"l Wind speed/direction Map -Wind speed thresholds Buhta Provideniya
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Legend Wind direction/diurnal variation Map -Vector mean wind Buhta Pvovideniya
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Lagand Wind speed/diurnal variation Map - Scalar mean wind Buhta Provideniya
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Lgd Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Providenivy
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Sea level pressure Map - -Mean sea level pressure ----
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Leged Marine Area A Marine Area B

Fog/air-sea temperature difference
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Legut Sea surface temperature Marine Area A Marine Area B
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Legend Persistence of visibility 2 n. mi.
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Leg" Persistence of wind -!10 kts.

orsdr o *vnos •Days 90.90a1 bowen e. r*

0 ..,.,. ,,,; - Co,Iori,o 0*90.n. Ir*qu~noy oF 6ors dfooon *ouol 100, I., tha,,6 i . b ., o F b a . a ro. ,, .9 , . d c b. .. . .. . ...n

/1. ° o ... , .o.. h.oo ...,., . -. .. .. , ,no .Q.. ..... orI-th

in .,. th-ordIwaieoe 0dt

o / Th . om -l-() of ho, dorolon ond/or 26. doys m,0al .. Hl
- '.be d.,playod hn the grpoh Ims ore eceeded

D- .. "ron and er ,oos for a pos,.la, month .o..od From. hb In.
... en they Zo., (or the |rs of the month alreody progress) and owe

- - ed t the 0c0l endfing tes, regodless of .w month that
os * \ may be

Numb.r of ob-ra..ons

Top and barobo -cla0 or. or.abl . all.. for -- onr.o 9n he do

Adak Nonr Mows Point

,. 11 t , re

to I

Juy00 e90teceofwnd >10k1

, 50, ,I -

1.0 0.

Undliht fCap Ronmaof Be"iw Nikoluld

90 9 11 to 12010 0t loo 92 15 9to10, o 
0

9 3 9 0 01099 0 9 5 0 9

10 0 00 oo 1

King Samon St. PaUl Port Motlar Driftwood Say

to I to

Jul 20 PeIsec ofwn6-Oks

26



Logeid Persistence of wind M2 kts.
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Precipitation/wind direction Map - Precipitation Buhts Provideniya
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LaetiPrecipitation types Map.- Snow Buhts Provideniya
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Laged Buhta Provideniya

Air temperature/wind direction Map - Air temperature mean and thresholds
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Wet bulb/relative humidity Map -Mean dew point temperature utPrvdny
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Leo"s Buhta Provideniya

Air temperature/wind speed Map -Air temperature extremes (*C)
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Fog/time and fog/wind direction Map - Fog Buhta Provideniya
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Legend1 Cloud cover/wind direction Map - Cloud amount thresholds Buhts Provideniva

T. otal COO4 As-.1 C-Itooo. poroota f,.ooel of .odtohd to oto-O -Io
l-- to Clood Ass...o o orI rho,. k.t o. Istertraol It, ft. Soo LACK LINE P.-re~ 6-oll~ooo .1 oo l.d inoooo :52/

CttOomuk o2010 o..,o ttlcodab0atoBLUE LINE P . o o ..... F -~ lostol oret.tv 0.381 :

o V7 of .1 sto dl :518 --. 1o l.. ol . l..1 N
00 e 46 .1.11d red ressesel 5/8.) So ot, "to 1oot.a~o,. o olalo-lo a y be o o o l.,'

o"h .... .b-eado~od.o....U/. r"tott~oodotl ''l-..' lod . . .....t..tab.. h o,. Lo .

Sf0rl b rd -: 1 -4olod o,.cfoofthoittta-..oAi..t Of. oo -, of rbto~cod , tolo ftl- d sna l rh o o r

% so a~L-ooool~ Ooare ld ot..t. tr 1- otlf t t o f ,c f.. ' -%.oo . Iroot d. o Itg.~o-fU ft

0a T a3 seedd 1% by Joodre....sossee .il I ' o 3
(26 aoo . 1 sods f -ft oa .oaoa b. Ia loed o co-30.' ofto..-,6 o- .. r~sl 0 a8C

-rO~ -A tosest. l Il etessstsbosettt 0 e

G kmbel .7-des Ca.e orm coke 0on
Is~ ~ ~ ~ , l wo* -clssotrs?58 - ote-r o

Undal ', Capel I-F5FOt ii-l Cap IewnIa
CL U UM UN of -I,- -UO lo. N.. -. 4- .00 .. t drN , j %

10 4 3 40

2020

Snllkear CpeRqeno Bethe ap eerh

0 01- 000 N" N EI CLOUD AMIOUNT IN E 1GHT HS CLOUD AMOUNT IN C 011 -1 CLOUD OMOUNT IN ltiS
4 0 12 3456 a0 1 23 4 S 8 b___

B104 600 24 10 100 2475

j 90 90

0C 70 70

% lllJ 50 % Sol Z5o

II U14 40 40 40
030 30 t30

2020- 20: 2 0

0 NENFSES SW W NNFf 0 N NE ESE SSWW NW C N NE S SW w NNWC 0 ON N S 5SW WNW C

53 _44 5 713 4 5 6 7 81 2 3 4 5 6 0 0 2 3 4 5 6 1 8
Aut 7 0 --- 0 Clou Doelw d direc- Tion



Nikohki 

dkMrI~ 

~ 
MI t'

1%
IVI

93)

4361

9940

80

Cap0
60

st, 1030

6 20

Ma 
100 6 3

0 N

606

Cloudamoun threho5d

7 

AugUst



l~a9 Visibility/wind direction Map -Visibility thresholds SbaPoiey
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~eldWind speed/direction Map - Wind speed thresholds Buihts Provideniya
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Log" Wind direction/diurnal variation Map - Vector mean wind Buhta Provideniya
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Leed Wind speed/diurnal variation Map - Scalar mean wind inuhta Provideniya
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Legat Low cloud ceiling/visibility Map - Low cloud ceiling and Bubta Providenliya
visibility thresholds
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LegendBubta Provideniya

Sea level pressure Map -Mean sea level pressure
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LegndMarine Area A Marine Area B

Fog/air-sea temperature difference
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Loand Marine Arm A Marine Area B
Sea surface temperature
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LeedWave height/direction Marine Area A Marine Arm B
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LegndMarine Area A Marine Area 8

Wave height/period
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L~pnd Persistence of visibility <2 n. mi.

-.-,.do6~d b,66 O,,6. .I.

-- ~ ~ . d. - ....... ... ,,6o ~I
88% .y6*A. i.b.6 *b61-0-q28 l P

66. dalayd h-y 1h,. I ... ..-6, d.d

D.-,- .. d -1y1.,I, . 1-0, 1h .. d1-yIh.6.
Ph,y b.q, f, h, 1, 60666 - 66 .-K I .-. d, r a,s ad,.

.1 .,.a 6 . .11-1 .. d.,9 I-. .g.d., .f h6,,h h.6

70669 -d. b&, -tla .. ... .... 606666w d-r

Adak Nome Moses Point

Unalakleet Cape Romanzof Bethel Nikolski

*1 2 _

King Salmon St. Paul Port Moller Driftwood Bay

19 Pesitec of visbiit <2 n. mi. Auus



Legend Persistence of wind >10 kts.
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Persistence of wind Z20 kts.
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ugee Buhte Provideniya

Precipitation/wind direction Map - Precipitation
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Precipitation types Map. -snow Buhta Provitleniya
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LeNd Buhta Provideniya

Air temperature/wind direction Map - Air temperature mean and thresholds
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tpeqd Buhta Provideniya

Wet bulb/relative humidity Map - Mean dew point temperature
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LegendBuhia Provideniya

Air temperature/wind speed Map -Air temperature extremes (.'Cj
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L.d Fog/time and fog/wind direction Map - Fog Buhta Provideniya
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Leo" Cloud cover/wind direction Map - Cloud amount thresholds Buhts Provbdeniyo
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LpdVisibility/wind direction Map - Visibility thresholds ut rvdny
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Lasus Wind speed/direction Map -Wind speed thresholds Buh Providlenis
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Liqui Wind direction/diurnal variation Map - Vector mean wind Buhts Provideniva
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Legend Wind speed/diurnal variation Map - Scalar mean wind Buhta Provideniya
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Lagusd Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Provideniya
visibility thresholds
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Legend Bsuhta Provideniys

Sea level pressure Map - Mean sea level pressure
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Marine Are A Marine Area B

Fog/air-sea temperature difference
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Legend Persistence of visibility <~2 n. mi.
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Legend Persistence of wind 10 kts.
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Legend Persistence of wind 20 kts.

fHo-, dio.o of --an , Doy,nrro Is -,.. oa

C-1 r11 .... f,qoncy of ho-, d,,ot,on *Qool 10 or 1-, than
,his -orb., of h-os ,,,raao d hy h. solid I.-o

s (80%o#dr* stii, ad ,asaI 26 faro

", 1- p ...ii . mn f,,qoaoor of days sslar~ baton Issr16 *qol 1,
a, I. o - Ilir~ . ... b., of dayI ... t.d hr Ih. brokar....

(141 8Sof l,..sis ss A wW by d ,sarowiIt28 da w orf..

/Th- -aa-n -o -10oa[.o hoot diioorao ond/wl 1h. ay -. a -H

IsD-1-.on ond isatlfor a pisit-l., .o-h .ot..d hrom 16. 1-t
0.000 06 w~f.y hgmn (or, ha fir,, of Iha onth if olrdy -- vaoo....( )od or

.r~otd ar 'h. a."..1 -&ig .0 '.ga-dl. of ohor .onI, ho,

-mbarof o.ou,oo

Top and bo.ron "-I-a- or.oaol. ro .11-o f roooo.t r dr

Adak Name Mss on

010 
-11

soo

60~.0

j' is2/r
60000,~~~~~~~~.. .r.ra.. .a .?-.6ao.ra 0toa~os.,,,,

-I -

800

10sof

0-1 
so

21 Pessec ofWnd0~okS

I 00' 60e

tt 3 3335



Precipitation/wind direction Map - Precipitation Subte Provid a
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Precipitation types Map - Snow But Provideniya
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Legenid Buhta Provideniya

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

Wet bulb/relative humidity Map - Mean dew point temperature
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LegendBuhts Providoniya

Air temperature/wind speed Map -Air temperature extremes ('C)
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Lt Fog/time and fog/wind direction Map - Fog Buht Provideniya
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Land Cloud cover/wind direction Map.- Cloud amount thresholds Buhta Provideniya
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Nikolaki Adak Marina Am A Mrina Am B
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LeedVisibility/wind dire~ction Map -Visibility thresholds utPrvdna
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LeesdWind speed/direction Map - Wind speed thresholds Buhta Provideniya
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Nikolski Adak Marn Area A Marine Area B

C 12C 30 41232

-agaa -00

000000 wn 2. -,%

j N4 4 :-

,. Marine Area C

0! eIe 2 3 ~3 77

i North 3

4 -4

60 7, 4 4:1'' 2 1 
.9

110ee o q 01003.00o60-0 60 9C I c

1 2 2 2 1

; ,2 3 2 00078 01

St.4 3 3. 7; ';

55



LegNW Wind direction/diurnal variation Map - Vector mean wind Buhta Provideniya
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1.41111 Wind speed/Oiuvhal vbriion *ap - Scalar mean wind Suha Provideniya
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Lagesu Low cloud ceiling/visibility Map - Low cloud ceiling and Buhta Provideniya
visibility thresholds
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Nikoiski Adak Marine Arm A Marine Area B
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LegendBuhte Provideniya

Sea level pressure Map -Mean sea level pressure
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Nikoiski Adak Maine Arm A Marina Area B
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Legend Marine Area A Marine Area B

Fog/air-sea temperature difference
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LegndMarine Area A Marine Area 6

Sea surface temperature
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Legend Wave height/direction Marine Area A Marine Area 0
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Legend Low pressure center movement
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Legend Persistence of visibility <2 n. mi.
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Lepend Persistence of wind 10 kts.
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Legend Persistence of wind -20 kts.
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Precipitation/wind direction Map Precipitation Bht.Povid.niya
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Precipitation types Map - Snow uhts Provideniya
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1. end ~uhts Prowideniya

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

Wet bulb/relative humidity Map- Mean dew point temperature
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Lagafid Buhta Providlefiya

Air temperature/wind speed Map - Air temperature extremes ('C).
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I. Fog/time and fog/wind direction Map - Fog Suht Provideniya
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Legend Cloud cover/wind direction Map - Cloud amount thresholds [Buhta Provideniva
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LaedVisibility/wind direction Map - Visibility thresholds uh iaitny
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Leend Win'd speed/direction Map -Wind speed thresholds Buhta Provideniya
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Legend Wind direction/diurnal variation Map -Vector mean wind Buhta Pvovideniya
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Lagge Wind speed/diurnal variation Map - Scalar mean wind Buhta Providehiva
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Led Low cloud ceiling/visibility Map • Low cloud ceiling and Buhta Providoniya
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Log" Buhta Piovideniya

Sea level pressure Map - Mean sea level pressure
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Legend Marine Area A Maine Area B

Fog/air-sea temperature difference
3400000 eulo0AO, 00 0c 0 00 oC t~lc 00300 0... . 1 b -

?© N - obmbe f ok o rmo no

,0. Lrrt sow. rir pgrcgnlogo Of W.. bs~olooowi 0,0

Fog (o o.roo, P.e, o.) fot *ot h A., S.o
0 ......... m our dlffergoc coegoty Pl0.d

.nub .rs ,d,. rh. p.rc.O g. of obsor-oros ,

00 .......... ..... J +ime c Al-e tm e or dALfreno 00o303g

906 A- Se tlP,, MI*- 0

-0 - (227% o. oo1 od A.-SO

d/ d O"of', C I.o.,ooo.do .Fo.

7'0 + 1 i"". . i~ae 05% buw .0 "

?A............. • ............ g o ,0 n c.....fog .,,, ,,.A,,so.p. o.... ,..,+ ......... ..........Or3 3 .. A O&1.0, 0 3L+ +,.+ 3. ,.,;. t
.

00 Osg, d~fforro.lcoregory 0 Or O g
$LACK LINE -M o oo ooroo rg.00,orr I'C)

. Map - Mean sea surface temperature Marin Arm C
' + ' 1 +S.o surfoc. +mr...p r e is recorded frgqouordy ,n*o~lne

-- +%- -'qlr %_ . +. gb..roo nso 4,. oarious .rorod. of recording teod ro dor....
'0. re*odIy of -,dodvol o n Dl1ge rho in curofl. kg

o g.tol. Poro. . .d .... -d- of 1h o-. .... .. -

+ I lUnaisklm

6000

.~ ~' '' Main. A.eaD

, ,0 .
i

I
t

Ct'

mMn Amea E

/ I ______________

November 14 Fog/air-sea temperature difference
n" Mean sea surface temperature



Legend Mwin. Aim A Mwins Are. S
Sea surface temperature 14 C? -
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Legend Wave height/direction Marine Area A Marne. Area B
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Legen Marine Area A Marine Are 8
Wave height/period

P--~n l~~oc f - o..... o. . I ,odod k.. f

-- (2" fo tobed - h.Iod ft 40, . 5 .p.od

4~~~~~5 b. --- 0~otS~o

-N-o~ of ob..,o.c

0 000.0 I odhe.bo . o.pc. d Ibothtt..gtht otoolh. "ht
00t0 1. , p.-td 4-,I1c.d

BLACK LINE P--~o *1~~cpc o he~ghtt Z'35..t.,, 12 1..tI

BLUE LINE P-- .ct .. c of heo t,'Oft ?:6 --o~ 20 4-1t

BLUE NULOBEB M....-ot cbI.-d toc o , I-to.t..

/-Map -Wave height thresholds Marine Area C

(hazardous sea conditions)
Th. hg, .1 t:I.. .... , -eIt o o . 1-Itd I-t

,f-P 1 f. !,o h the b- ..otc ., t... Wo.- f,..gfh, tcd to bt.-
cl-4 7O4tl -od. -voeotd 6c ob--t., 1t toc ,ctsf A 1---c~c

.9to~fto , ;-.Std IH~gb.n .. d Lctb 1967o.-dftch.. a.
mb -o.fiod b, ot.I., -tcckot1NCC D.oh.oto .11

-N(orth capq00otbon"~ ~ o

C ape . wzf.

Marine Are D

4(Kq.5ImoE

Merine Are E

17 Wave height thresholds (hazardous) November
3W



Legend Low pressure center movement

7.a o ,o dco. 1- 1.01,J

41' .1 i 12, hI,eic.c.so,~hIO -20 t -20 -NE

50 ~ ~ - _e d0 rea d o n 9 n spe ied e .1 052 PA-

E. ~2 .-- 0 -1
237

001i4

15

/07

0040

05 0

'K2

NovemberA) 18 Low prsuecntrmvmn
400



Legend Persistence of visibility -c2 n. mi.
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Legend Persistence of wind 2!10 kts.
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i.aga.~d Persistence of wind 20 kts.
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AidBuhta ProvideniyaPrecipitation/wind direction Map - Precipitation
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Nikohski Adak Marine Arm A Marn Area 8
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Le Precipitation types Map - Snow Buhta Provideniya
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LagmndBuhta Provideniya

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

Wet bulb/relative humidity Map - Mean dew point temperature
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S4Jhta Provildeniya

Air temperature/wind speed Map - Air temperature extremes (TC)
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Fog/time and fog/wind direction Map - Fog Buhts Provideniya
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Laganld Cloud cover/wind direction Map - Cloud amount thresholds Buhte Providmniya
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Visibility/wind direction Map - Visibility thresholds SbaProvideneiya
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LeedWind speed/direction Map -Wind speed thresholds Buhta Provideniya
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Legmnd Wind direction/diurnal variation Map - Vector mean wind Buhta Provideniya

102 DoC, 1~y. oy1 o d d.3o , -- .. o,-yd. oy OooolIo I I

.,. .nh,, t___ '-0N2 k,.IboOIt.7,0p
0

0MLft IfL i -do~ ooh~~olooyyooy
d .-oo...' w,3 I b, h..0 GOT -od

3in ~~ ..*f j - ,y~o~0% o0 II -- -- -

Alim AM 00 3.. 1g.8 oyd 23 GOT '13 oo 3
13 6 L - t 3d . doo00 4o.

Gambull Northeast Cape Nome Moses Point

x3 . m .se as33N..-- - --

as.~u u -' -- - - I

1u.asu m E- - -- - - E

Unuleist Cape Romanzof Bethel Cape Newenhem

King Salmn St. Pawl Port Moller Driftwood Say

as a. se.00,0 it a a0 a0 00

Deem e 10W n iecinduna aito

422



Nikolsi Adak Marine Area A Marine Area 8

118 ~ 7te Pn Ma-ine AreaC

Buhta Prov, Ylea(

~46 2 2uuu

A. 4 _ _ __ __ _

__ __36 Marine Area D

Cwe Net~nhein_, 
2

.
4  

.,-* **
0.8

30/

Port Male/

Marine Are E

22---Ola IL EL

10 Vector mean wind December
423



Lee"d Wind speed/diurnal variation Map -Scalar mean wind Buhta Provideniya
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LegNd Low cloud ceil ing/visibilIity Map - Low cloud ceiling and Buhta Provideniva
visibility thresholds
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LegendBuhta Provideniya

Sea level pressure Map - Mean sea level pressure
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LeeIO Marine Are. A Marine Area B

Fog/air-sea temperature difference
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Legend Persistence of wind -!20 kts.
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Lo~ondArea B
LAgnu maiu widsan for selected return periods-Marine Ara
Anuead aReturn period Maximum sustained Maximum significant Extreme wave-

Return periods for maximum sustained winds and for maximum significant and years wind-knots wave-meters (feet) meters (feet)
extreme wave heights are presented in tabtltar form for selected marine areas. 5 75 13.5 (44) 24.0 ( 78)
Sustained winds re winds averaged over a period of one minute, the significant 10 81 15.0 (40) 27.0 ( 89)
wave height is the average height of the highest one third of all waves (sea and 25 91 17.5 (58) 31.5 (104)
swell) in view, and the extreme wave height is an empirical estimate of 1.8 times 50 98 20.0(651 35.5 (117)
the significant wave height. Estimates presented in the tables were basbi primarily 100 107 22.5 (73) 40.0 (131)
on methods described by Thom (see References). For example, on the jverage the
Marine Area A can expect annual maximum sustained wind speed to exceed 1IC
knots once in 100 years.

Area C

Return period Maximum sustained Maximum significant Extreme wave-

years wind-knots wave-meters (feet) meters (feet)

5 75 13.0 (43) 24.0 ( 78)
10 81 15.0 (49) 27.0) 89)
25 90 17.5(58) 31.5(104)
50 98 20.0(65) 35.5(117)

100 106 22.5 (73) 40.0 (131)

Area D

Return period Maximum sustained Maximum significant Extreme wave-
years wind-knots wave-meters (feet) meters (feet)

5 74 13.0 (43) 24.0) 78)
10 81 15.0(49) 27.0) 88)
25 90 17.5 (57) 31.5(103)
50 98 20.0 (65) 35.5(116)

100 106 22.5 (73) 40.0(131)

Arsa A AreaE

Return period Maximum sustained Maximum significant Extreme wave- Return period Maximum sustained Maximum significant Extreme wave-
years wind-knots wave-meters (feet) meters (feet) years wind-knots wave-meters (feet) metmr (feet)

5 78 13.5(45) 24.5) 81) 5 74 13.0 (43) 23.5 (77)
10 84 15.5(51) 28.0) 92) 10 80 14.6(46) 26.5) 87)
25 94 18.5 (60) 33.0(108) 25 89 17.5 (57) 31.0(102)
50 102 20.5(67) 36.0(121) 50 97 19.5(64) 35.0(115)

100 110 23.0 (76) 42.5(136) 100 106 22.0(72) 39.5 (129)

22 Annual maximum winds and waves for selected return periods-Marine areas
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Legend IOS'oC Oi,

Annual maximum sustained winds for selected return periods - -9!

Values of annual maximum sustained wind speeds for selected return jI
periods in years are presented in graphic and tabular form for selected B

coastal stations. For example, on the average Adak can expect annual - I..
maximum sustained wind speed to exceed 82 mph once in 100 years.
Stated another way, the probability is 0.99 that the maximum sus- ,*.- "

tained .vind will be equal to or less than 82 mph; the probability of [
exceeding 82 mph in any year is 0.01 (the return period is the recipro-
cal of the latter probability). This is an estimate of the true 100-year
return period value; the probability is 0.68 that the true 100-year 05t M R'

value lies in the interval bounded by 68 and 99 mph. MTo_~34M
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23 Annual maximum sustained winds for selected return periods
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