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FOREWORD

The purpose of Task 9, assigned to the Navy Weather Research Facility by the Chief of
the Bureau of Naval Weapons, is to develop forecasting rules for specified strategic and tacti-
cal areas,

Consequently, in this report combinations of three observed weather elements and an
oceanographic parameter were classified as being favorable for or adverse to carrier task
force operations, after consulting with carrier task force operation personnel to establish
pertinent criteria. The weather log of each North Pacific ship station over a period of years
was translated into a record of ‘‘favorable’’ and ‘‘adverse’’ carrier task force operational
weather, Finally, this record was summarized in two convenient graphical presentations with
descriptions included for application by Navy weather personnel,

Among those who aided in the study, Commander W, L., Somervell, Jr., USN, was respon-
sible for establishing the original criteria used in summarizing the data, and Mr, Hermann
B, Wobus provided technical council. Mr, S, Donald Case, Jr., leader of Task'9, developed
the computer programs utilized in the computations, supervised the work, and wrote the manu~
script for this report. Mr. John M. Mercer performed the final edit,

/

CHARLES A. PALMER, JR//
Commander, U, S, Navy  °

Officer in Charge

U. S. Navy Weather Research Facility
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1. INTRODUCTION

1.1 Providing Requirements for Operational

Planning

Planning carrier task force manuevers often
requires that weather elements and sea state be
considered along with other parameters, How-
ever, the planner who desires to take them into
account often encounters difficulty; usually there
are no observational data pertaining to the
oceanic area of interest upon which to base a
firm decision, Tbhe data that does exist fre-
quently must be processed and refined in order
to extract from them information which is per-
tinent to operational planning,

When no data are available, inferences fre-
quently may be obtained from data gathered at
adjacent oceanic localities, Asa rule, however,
the quality of the inferred data depends upon the
distance from the point of observation and is
most reliable at the observation station, growing
gradually lessreliable with distance, The Navy
has devoted considerable time to the problem
of refining and summarizing meteorological data
in order to render them more generally useful
for operational planning., The *‘U, S, Navy Cli-

has its own requirements. Thus, the environ-
mental conditions applying to a carrier employ-
ing one type of aircraft may not be valid when
another type of aircraft is employed., The opera-
tional criteria governing the ‘‘favorable’’ and
‘‘adverse’’ categories herein are deemed valid
for most carrier air operations, However, para-
meter limits selected for this investigation are
given, and the manner in which they were com-
bined is explained fully in order that the planner
may avoid applying the results blindly, Graphi-
cal presentations and descriptions are furnished,
and the use of the graphs inplanning carrier task
force operations is pointed out,

1,2 Scope of Data and Operational Criteria

Weather elements of ceiling, visibility, wind
force, and sea state in each 3-hourly observation
gathered by North Pacific Ocean reporting ves-
sels (see fig, 1.1 and table 1,1) were assigned to
categories (i.e., operable, marginal, and inoper-
able) set forth in table 1.2,

TABLE 1.1,
North Pacific Ship Locations,

matic Atlas of the World’’ and ‘‘Meteorological
Probabilities for Planning Task Force Opera- SHIP LOCATION DATA SPAN
tions in the North Atlantic’’ (NWRF 13B-0959- . s
027) partially fulfill the need for appropriate PAPA 50°N. - 145°W. 1948 - 1958
summaries for the planner, This study is in- NECTAR 30°N. - 140°W. 1946 - 1949
tended to serve as a counterpart for the latter . .
publication, and in a like manner summarizes OBOE 40°N. - 142°W, 1949 - 1950
pertinent data in a form directed toward those QUEBEC 43°N. - 167° W, 1952 -~ 1953
planning carrier task force operations in the
North Pacific, SIERRA 48°N, - 162°E, 1950 - 1952

. UNION 26°N, - 149°W, 1951 - 1953

To this end, ceiling height, visibility, wind .
speed, and sea state were classified in combina~ VICTOR 33°N. - 164°E. 1951 - 1956
tions as being favorable for or ad.verse to car- TANGO 20°N. - 135°W. 1948 - 1953
rier task force operations, A difficulty in sum-
o o

marizing environmental data for operational EXTRA 39°N. - 153°W. 1948 - 1952
problems often exists because each operation

TABLE 1.,2.

Categorical Limits for Assignment of Elements,

CEILING
Operable: above 2,000 ft,
Marginal: 300 ft. to 2,000 ft,

Inoperable: below 300 ft,

SEA HEIGHT

below 5 feet

5to 12 feet

above 12 feet

VISIBILITY WIND FORCE

6 to 27 kts.

28 to 40 kts,
and below 6 kts,

above 3 mi,

1 to 3 mi.

below 1 mi, above 40 kts,
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The weather reported by each of such ob-
servations was classified according to criteria
in table 1.3 as being favorable for or adverse to
carrier air operations.,

TABLE 1.3,
Criteria for Classification of Observations.

Favorable - Not more than three (3) of the ob-
served elements fall into the ‘‘mar-
ginal®’ classification of table 1.2, the
other(s) being classified *‘operable.”’

Adverse - One(l)or more of the observed ele-
ments fall into the ‘‘inoperable*’
classification of table 1,2, or four fall
into the ‘‘marginal’’ classification.

1.3 Data Presentation

The data are presented in the form of two
graphs, The curves on one graph were derived
from seasonal frequency distributions of favor-
able and adverse weather periods, The other
graph was developed from seasonal frequency
distributions of individual allowance values cal-
culated for each of the observations just de-
scribed. Probabilities of desired occurrences
are scaled, ‘‘Probability Percentage’ on the
vertical axis (ordinate) with‘‘Duration’’ or ‘‘In-
dividual Allowance’’ on the horizontal axis (ab-
scissa), Applicable definitions and pertinent
derivations are presented in paragraph 1.4,
Comprehensive descriptions in chapter 2 and
typicaluses inchapter 3 should clarify the appli-
cations of the graphs,

1.4 Definitions and Derivations

Adverse - Adverse signifies any combina-
tion of meteorological and oceanographic para-
meters which severely restrict attack carrier
operations. The parameters considered to be
adverse are provided in tables 1.2 and 1.3,

Conditional Probability - Conditional prob-
ability in this publication refers to the proba-
bility, P(B/A), that event B will occur based upon
the condition that event A alreadyhastranspired,
P(B/A) may be given by,

N(A and B)
N(A) ’

P(B/A) = (1)
where among N(A), the number of occurrences
in a sample of observed data giving rise toevent
A, N(A and B) is the number of occurrences
giving rise toboth event A andevent B, Dividing
both the numerator and denominator of equation
1 by N, the total number of occurrences (see the

definition of probability below), yields,

N(A and B)/N P(A and B)
N(A)/N P(a)

in which P(A and B) is the probability that both
events A and B will take place, and P(A) is the
probability that event A will occur,

P(B/A) = (2)

Duration - Duration denotes the length of
time in hours during which a specified environ-
mental or operational condition exists without
change; e.g., for favorable weather conditions
persisting n successive 3-hourly observations,
the duration of the favorable condition is 3nhours,

Favorable - Favorable indicates those com-
binations of meteorological and oceanographic
parameters which do not restrict attack carrier
air operations, These combinations are fur-
nished in tables 1.1 and 1,2,

Individual Allowance - Individual allowance
is the period between the arrival of a ship in an
oceanic area and the end of a specified length of
uninterrupted favorable weather in that location.
Individual allowance is numerically equal to the
waiting period plus the specified length of favor-
able weather. The term was derived from the
fact that the individual allowance is the ‘‘apriori’’
estimate of the total time an individual ship or
group of ships must allow {plan to spend in an
area) inorder tocomplete anoperation requiring
the specified unbroken period of favorable opera-
ting conditions,

Probability - Probability in this study indi-
cates the degree of certainty that a desired event
will occur based upon climatology. The prob-
ability, P(A), that event A will come about may
be expressed mathematically by,

- NA)

P(A) = —— (3)

where N(A) is the number of occurrences giving

rise to event A in a sample of observed mete-

orological data and N is the total number of occur-
rences in the sample,

Season - Season signifies convenient sub-
divisions of the year. In this investigation the
seasons are: Winter - December, January, Feb-
ruary; Spring - March, April, May; Summer -
June, July, Augist; and Fall - September, Octo-
ber, and November,

Waiting Period - Waiting period denotes the
length of time between the arrival of a ship in an

~ oceanic area and thebeginning of a period of fa-

vorable weather of specified length in that locality.
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2. GRAPH DESCRIPTIONS

2.1 Two Graph Types

For each of the nine Pacific Ocean stations
shown in figure 1.1 and listed in table 1.1, the
operational data are presented by seasons in two
graph types,

Graph type I, illustrated by figure 2.1, con-~
sists of two curves which relate minimum dura-
tions of favorable weather (dashed curve) and
adverse weather (solid curve) to their corres-
ponding probabilities of occurrence. Sometimes
for given values of duration the related proba-
bilities are equal for both favorable and adverse
situations, and consequently the two curves coin-
cide at some points on the graph., Whenever such
a state of affairs exists, a dotted line indicates
the portions of the graph in which the duration
curves are coincident. The vertical axis (ordi-
nate) is scaled in‘‘Probability Percentage’’ from
zero to 100 percent, and the horizontal axis (ab-
scissa) is ‘‘Duration’’ and ranges from zero to
350 hours. Graph type I may be used to answer
the following questions:

1, Provided that the weather has just be-
come favorable, a period of at least what
length of favorable (or adverse) weather may
be expected with a specified probability of
occurrence?

2. What is the probability that a period of
favorable (or adverse) weather once started
will endure at least a preassigned period of
time?

Graph typell, illustrated by figure 2.2, con-
sists of five solid curves and a dashed line. The
five solid curves arching upward to the right
refer to operations requiring five specific lengths
of uninterrupted favorable weather (i.e., 3, 12,
24, 48, and 72 hours), and each is labeled appro-
priately. Like graph I, the ordinate depicts
‘‘Probability Percentage,”” however, the ab-
scissa portrays ‘‘Individual Allowance’’ values

scaled from zero to 420 hours. See definition of
individual allowance in paragraph1,4. Theprob-
ability of a specified favorable period falling
within a desired allowable time on station may
be ascertained from the appropriate curve, The
dashed line sloping downward toward the right
is the locus of the initial points of the operation
curves described above, This line on a given
graph, type II, yields probabilities of obtaining
specified lengths of favorable weather imme-
diatelyupon arrival of avessel in the operat\ional
locality of interest when local conditions are
favorable, Thus, for any point on the dashed
curve the individual allowance equals the opera-
tional period.

The weather records used to construct the
graphs sometimes contained observations either
recorded incompletely or not at all, Two meth-
ods were employed in order to estimate suit-
able operational classifications for the unob-
served weather prevailing at such observation
times, Low ceilings frequently occur simul-
taneously with low visibilities, thus forming a
pair of dependent elements, High winds often
coexist with high seas which constitute another
pair of related parameters, The first technique
entailing such interdependence was applied when-
ever either element in either interrelated pair
was absent, The second method consisted of
assigning synthetic data tobreaks in the sequence
and was employed when observations were so
incomplete as to preclude using actual data.
The data were synthesized in such a manner that
synthesized sequences has statistical charac-
teristics closely approaching those of actual
data sequences., Consequently, the completed
graphs depict parameter values nearly equal in
most cases to those obtained had the data been
complete, However, in rare instances where
existing data were insufficient to permit re-
liable synthetic sequences to be made, graphs
could not be constructed, These are labeled
‘‘Adequate Data Unavailable’’ in chapters 4
and 5,
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3. GRAPHICAL APPLICATIONS

3.1 Purpose of Examples

Typical problems and their solutions are
offered as a reference. Every example in this
chapter refers to the ship’‘Papa’’ area (see fig.
1.1), fall season. However, the methods involved
neednot be restricted thereto, but may be applied
to other given Pacific localities and seasons as
well,

3.2 Selected Applications of Graph Type I

3.2,1 Utilizing Graphical Information Read
Directly

Example 1., Planning requiring favorable
weather,

Problem 1,

For transit through the ship ‘*Papa’’ area
in the fall season favorable weather is re-
quired, Given that the weather has just be-
come favorable, calculate the probability that
such conditions will continue for at least 12
hours. In addition, determine the probability
of the favorable conditions enduring less than
12 hours.

Solution:

Consult the appropriate graph (i.e., fig.
2,1) and focus attention on the favorable
weather (dashed) curve. Read the ordinate
value corresponding to the intersection of the
dashed curve and the 12 hour duration line,
The value thus extracted indicates that the
probability is 58 percent that favorable con-
ditions once commencing will persistat least
12 hours, Inordertocalculate the probability
of the favorable conditions prevailing less
than 12 hours under the stated conditions,
subtract 58 percent from 100 percent. Hence,
the required probability of adverse weather
recurring sometime within the 12 hour period
is 42 percent.

Problem 2,

For planning purposes the commencing
time of favorable weather will be known, and
the commander will accept a probability of
82 percent that such conditions willhold, How
long may favorable weather conditions be ex-
pected to persist given this probability?

Solution:

In problem 1 above reverse the procedure
indicated, The intersection of the 82 percent
probability line and the dashed favorable
weather curve indicates that at least 8 hours
of uninterrupted weather may be expected,

Example 2, Planning involving adverse
weather,

The procedures indicated in example 1 above
may be applied to planning movements requiring
adverse weather. Merely, substitute the words
‘‘adverse’’ and ‘‘solid’”’ for ‘‘favorable’’ and
‘‘dashed’’ in the text and proceed as otherwise
directed,

3.2.2 Special Probability Problems

Example 1, Calculating the probability of
weather remaining favorable
for a specific period after being
favorable for a known duration,

Problem 1.

Given that the weather became favorable
12 hoursprior, calculate the probability of the
favorable weather remaining at least the fol-
lowing 24 hours, and the probability that ad-
verse weather will recur sometime during the
ensuing 24 hour interval,

Solution:

Ina given collection of observed favorable
weather periods which persist at least Dp
hours, a certain number of them will extend
an additional Dy hours, Dividing this number
by the sum of the periods in the group which
endure at least Dp hours yields the conditional
probability, P(DN), (see paragraph 1,4)- that
weather having become favorable Dp hours
prior, will prevail at least another Dy hours,
Thus, P(DN) maybe expressed for calculation
by,

P(Dp + Dy}

P(Dp) ’

where P(Dp), taken from the graph, is the
probability that weather conditions after be-
coming favorable will endure atleast Dp hours
(see example 1, problem 1 above)., P(Dp +
Dy), also taken from the graph, is the prob-

P(Dy) = (4




ability of the favorable weather persisting a
total period of at least Dp + Dy hours.

From equation 4, P(Dy) may be calcu-
lated for the given problem in the form,
P(total 36) .20

P(next 24) = m = 'gé = 34%,

Q(next 24), the probability that the favor-
able weather will revert toadverse sometime
during the following 24 hours, may be calcu-
lated by;

Q(next 24) = 100 - P(next 24) = 100 - 34 = 66%,

Example 2, Calculating the probability that

weather after becoming favor-

able will endure at least a speci-

fied period but not longer than

some other specified period.

Problem 1.

During fall at ship ‘‘Papa’’ the weather
improved, What is the probability of the fa-
vorable weather reverting to adverse some-
time during the time-interval between 6 and
18 hours after the improvement came about?

Solution:

A certain percentage of a selected sam-
ple of observed favorable weather periods en-
dures for periods of at least Dp hours, and
another percentage endures at least Dghours.
The difference between these percentages is
the percentage of periods in the sample en-
during at least Dp hours but not more than
Dg hours, Consequently, such a difference
provides the probability, P(Dg - Da), that a
period of weather once becoming favorable
will prevail at least Dp hours but not longer
than Dghours. Thus, P(Dg - Da) maybe ex-
pressed by,

P(Dg - Dy) = P(Dy) - P(Dp), (5)

where P(Dp) and P(Dp) are probability per-
centages extracted individually from an ap-
propriate graph, typel. These two quantities
are probabilities that environmental condi-
tions after becoming favorable will endure at
least Dp hours and Dg hours respectively,

Applying equation 5to the stated problem,
P(Dg - Dp) maybe calculated in the manner,

P(D;g - Dg) = P(Dg) - P(D;g) = 92 - 42 = 50%.,

Example 3, Special probability problems in-
volving adverse weather,

The words ‘‘favorable’’ and ‘‘adverse’’ in
examples 1 and 2 above maybe interchanged and
the statements will be valid, Under these con-
ditions the values of P(Dy) and P(Dg - Dp) are
35 percent and 43 percent, respectively,

3.3 Selected Applications of Graph Type II

Example 1, Length of waiting period to oper-
ate for a specified duration with
adverse weather on arrival,

Problem 1.,

Given thatadverse weather is discovered
upon arrival in the ship ‘‘Papa’’ area, fall
season, determine the probability that the
maximum waiting period anticipated (see
paragraph 1.4) will beno longer than 18 hours
before the weather turns favorable and re-
mains favorable sufficiently long to complete
an operation of 12 hours,

Solution:

Consult the appropriate graph depicting
individual allowance versus probability per-
centage (i.e., fig. 2.2) and concentrate upon
the 12 hour operation curve, Read the ordi-
nate value pertaining tothe intersection of the
12 hour curve and the 30 hour (18 + 12) indi-
vidual allowance line, The probability re-
quired is 50 percent that a 12 hour length of
favorable operating weather will occur some-
time within 30 hours allowable time on station,

Problem 2.

A planned operation in the ship ‘‘Papa’’
region in fall specifies that a carrier arrive
in the area employing adverse weather as a
cover, operate aircraft 24 hours, and depart,
The ship is assumed able to reach the area
under adverse weather conditions according
to a current forecast., Other planning consi-
derations dictate that a probability less than 50
percent of obtaining 24 hours of uninterrupted
weather within 84 hours allowable time on sta-
tion will curtail planning and cancel the oper-
ation, Will planning proceed under these con-
ditions?

Solution:

Applying the procedure above in problem




1 and the 24 hour operation curve in figure
2.2, the probability corresponding to an indi-
vidual allowance of 84 hours is 54 percent.
Because 54 percent exceeds 50 percent plan-
ning will continue,

Example 2, Probability of favorable weather

persisting for a specified period

providing favorable weather ex-

ists upon arrival,

Problem 1,

Favorable weather existsupon arrival in .
the operating area. The time at which it be-

came favorable is unknown, Ascertain the
probability of obtaining uninterrupted favor-
able weather for the subsequent 12 hours, in
order toinitiate immediately and successfully
complete a task force manuever,

Solution:

Consult the appropriate graph (fig, 2.2).
Read the ordinate value related to the inter-
section of the dashed line arching downward
to the right and the initial point of the 12 hour
operation curve. The desired probability is
31 percent.
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1 and the 24 hour operation curve in figure
2.2, the probability corresponding to an indi-
vidual allowance of 84 hours is 54 percent,
Because 54 percent exceeds 50 percent plan-
ning will continue.

Example 2. Probability of favorable weather

persisting for a specified period

providing favorable weather ex-

ists upon arrival,

Problem 1,

Favorable weather existsupon arrival in .
the operating area, The time at which it be-

came favorable is unknown., Ascertain the
probability of obtaining uninterrupted favor-
able weather for the subsequent 12 hours, in
order toinitiate immediately and successfully
complete a task force manuever,

Solution:

Consult the appropriate graph (fig. 2.2).
Read the ordinate value related to the inter-
section of the dashed line arching downward
to the right and the initial point of the 12 hour
operation curve, The desired probability is
31 percent.




4.1,2 ‘‘Nectar”’

- 11 -

- Spring, Summer, Fall, Winter

100 100 g
"NECTAR" f § jais
90 SHIP 90 H
SPRING
Ewi sl
80 FOVOTODIE am m e o ve o 8o sau favar . H
Adverse Fe $eldd Rns
Faovorable 8 Adverse .-cuee. # ibLlL B
7 70 B SATE 1
i L
geo 2eo 2 st
4 4 B!
g E ol ,
50 . 5o
: Adequate Data Unavailable : At H R
£ £
o 3 ;
2o Bl , i
5] a :
£ E THITH F HH
30 30 [HHT H g F
20 20 : aEpan Hith
0 0 saserapeasurtpsys yees
o- " o
50 100 150 200 250 300 350 50 100 150 200 25 380
DURATION (Hours} DURATION (Hours)
100 [ 100} . BRRS
t Sreaas - i T
%0 so [T HH T
s ool How
I I 1 dud u
HEAE jeo %mm‘mﬁ f 1 Faa | 1 Eévmﬁﬁl Samaad
70"“ I I L] L TTTITT m—‘w- ' LIy g
ge0 60 T
z H H z H : b
w T ] W
W . B E u
a S0HjT » a 50 X TTH b gee
> HE > HHH H
E £
2 HH T P R 3 st fhie
@ a0 H @ao -
F Hb SiEiitmifiiiie g
30 H ¥ 300 . T
N : :
a b ¥4
b L N Sfp SESRgasRagd
20 EEEL VAR tH 20 TN
Touss HETH = L1 L
0 T 0 H
g H HH
o 50 100 150 200 250 00 3s0 ° 50 100 150 200 250 350

DURATION {Hours)

DURATION (Hours)




-12 -

- Spring, Summer, Fall, Winter

‘*Oboe’’

4,1.3

200

DURATION (Hours)

150
DURATION (Hours)

100

300

25

0

DURATION (Hours)

0!

150

0

o

[}

8 s 8 . o
39VLINIOHId ALINISYE0Nd
[=]
an
m
V1
R
= i]s
AL
a o {3
o [ Q
=~ g 1| —
3 “ o2sesf -
] & E:¢ =
b w S ad W
2 g
g 5
a ]
@
[v]
a
)]
@
@
=
o'
[}
e
<
g §& & & 8 8 § g & e @
JIOVANIONId ALINISYEONd F9VINIOY3Id ALITIBVYEONd

50

0

2

5



-13 -

- Spring, Summer, Fall, Winter

*Quebec’’

4,1.4

]
T ! = T S ERREEERaE, ; H :
t R eannsnaad EixSew, : e 1 HHH
it + ot T = T T
13T T i EEE| u|
: o et
sEs T 1 m
s I :
T : i Ex
TR HT : ~ =
A SRt £ : (43 > 7
1 + 1 + -+ 1 F T 3
: fif o = g
: - e = ; 2z
8 i . : = : 4
e L LT w :
HH Sbuamant : ! b ERns i < 1 ! M
A : L g S i o x
me] [ =1 SmEwaa NESENEEES! ST EENWEY pa 0 S
i g aE: a RasuEs 1 : - a
T Iy H BEEPE! A
2 T Ee Easd tHH BesEEa=gsial AT EEED
mm 11T mE AR REA 3 o Emans! EEEERE eptansuunguisuannslo)
: I 1 t
: TH A T T B e H ‘Hmn‘ t : JeEiananasRosannan TR Ho
RS a i SRS 1 B
E: . EREsEEs 1 fiE=ia
ma NGRS 11 m i
maaloaERnanus N RS ReAReR: 2ol ! B }
e SRR T 1 f t

2 g g

100 /]

350

T

! H
R ra R ]
S : is
SEERREAE. Eaaas FH: RiESaaaannnzr T T Sakiaeas ST
s RuuE Lt & AT SERtans fetenecyt Mo °
I i g J ]
T & T ¥~ o~
! BESEE=s H H
8 EESERRERER H ERgusamws
B2 Ranad aE 8 t o
1 i mau i 8 HtHe

DURATION {Hours)

150

DURATION (Hours)

100

50

11

@
39VINION3d ALITIEVEONd

3
39VLN3OY

3d ALITIBYE0Nd




- 14 -

- Spring, Summer, Fall, Winter

4.1.5 *‘Sierra'’

200
DURATION {Hours)

8 8 8

@
39VANIY3d ALIigvacud

w00 80 200 230
DURATION (Hours)



- 15 -

“‘Union’’ - Spring, Summer, Fall, Winter

4,1,6

- ; : o - S ; e - o
” EEshne R sesseaes i H] f 1 iEae - t
: i 5% Efat : _, : e
Hae g W =
: : : : - t
=+ it : R _ : ,, g
3 7 - = : ; : —
: = 3 4 —H R : = m
Y e i i } 2 528 ; : <>
= i & W ]
: EEegenan: = : ! ; E
s mm : - um
: : 8 e S
: : o hea sy 3
: : = : : :
W i : : ] :
W EREE 3 ! 13
: :
, TS
: "
i ezaroeseass sosssrseaasss ek
8 2 2 3 ? 3 ] e 2 g 2 3 g 2 °
JOVINIOHI ALIIAVEOHd 39VLNION3d ALINIEVEONd
T - T T + o m ,, . t
" o , : =
H 8 2 ; ; 9
§ : ” 3
4 ﬁ S o i o
n? " : s ] > ; L 1 >
- Ranamanaa: ~ ! : i N
” i p e :
: : ° ; ; o £
. : - ¢ o= =
: ; : Nz ~Z
: 7 1 S =]
' : g e ,_ g
: iEaes : 25 : ks o5
Fu Iw i 1 1 L Iw
j . : i oaaE o i
: I :
m Z g = :
:
t T o
; : I : ; o ; T T
isae t i T
: : =
o Samts: e E jEEsests
8 2 2 3 g 2 3 ° 8 g 2 3 g E
JOVLNIDUId ALINGVEONd FOVINIONId ALIIGVEONd




- 16 -

- Spring, Summer, Fall, Winter

‘*Victor’’

4.1.7

]

THHT

BT

I

F

;:_EH;

T

]
t

5
RiRig

L

TTH

j

i
]

i

1
ny

R TH]

T

T
T

S

T

T

son
jos

T

4
it

2%
ITITT

N R R

TN

T

BEPREREBEE

TTH

P IaTI

st

1

T

A T T

T AT
Inu S AN PRREERN;

TN

LT

200
DURATION (Hours)

150

TN

ot

snRERa

0o

e

ERSaBthe
ERsEsue;
H=H
ESSsEREES 4
i &
BEmasEaam : @
gemsitees g
EEne) !
EEE sty e 2
Hiiicees: i TR 2
EEREs Eass. K
e HEH S
s H ¢
gt S §
jEcsiesed B e 2
SSisase = 8F dess in
He %ﬂ : Lasssr o
=1 SEeas S8fo)

W o

}

]

11T

i

1
)

T

us

T
T

gl

i
;

50

T T T

11Tt

e

m‘ﬁgﬁn

HT

T

f

T

100

xRS
i

gos

2
T

T
T

IITT

200

]

T

[

o

I

I
}

g

i

]

ﬁ

T
it
3

1

i
IEt

T

1
T
200

DURATION (Hours)

DURATION (Hours)

Q
o
39VLIN3DY

2
3d ALIIAVEONd

Eaans
ESeate: H
2 : e
2 fEest e
B aae
[ i
o r g
Qe senes. HiHo

m

il

50

T
T
T
I

Vs
1T
T
17

mans * T
T TSI s T

T

] 3 ?
39VINIOUId ALIIBVEOHd




-17 -

““Tango’’ - Spring, Summer, Fall, Winter

4.1.8

T

J
350

[
3
. <
i i) g
H = i b
, AL 8 #
Z x I }s @
H < w3 3 o
F e 1|3 5 2
e dlle g
H = PR
g o > B £
2 z £38
= [ 2 a2 A 3
=z ™ &
2 ko
H SEE= Y =)
H Hlox
b o e
8 : :
H 1 o
[ H A
s g
T3 3
i
H ,
g 8 ° 8 R 8 2 ¢ 2 °
39VLIN3IOHE3d ALIIAYBONd
o o
i 1 e T : TR
m H jmaa H M g H ;N L H
i uwﬁmmm A e e + e
173 Aﬂu e B R S T Eaanad
H H s
H 1 H O e T T e e T T e
o & A S H R T
: FE : 8
H H = 0 gees,
H 7 [ s
H e 3 [ i
H e T B g
H Q= T
H T8 a5
g 4H 2 | LAt
: il i
THo & 1
: g2 i
H e i
1
IkaiiGs ]
HE T
P b e e e A U A R R S P A A Y, B A B AR s et e Tt g 33 e e T ey
T :
& mﬂ - xu”“ 2
!

]
FOVLN3IY

3d AliNIavEe0oHd

]

DURATION (Hours)

DURATION (Hours)




-18 -

- Spring, Summer, Fall, Winter

‘Extra’’

4,1.9

200

‘ 150

R 3 3 2
3OVINIONI ALITIBYEONd

DURATION (Hours)

100

50

350

11TH
geiy
300

280

200

150

100

it l:T@,:#m ;

50

3 ] g
39VINADYId ALINEYEONd

JOVLNIOH3d AlITIBVEONd

®
3 o
I (=]
z 51e]
z h&
o o :
g i Ho
+ _,v; + 2]
3 ot gEs: : N
T =
s H ias o
Bo4 e seenss T S
, i = Shss ;
s =
o o eseEai L= =
= D A N S S} S e s
+ — .,U\\n!%l; ”1..,”
= s Tl e
— o8 st st} e NSaas SmaeseessysEEEs Sat
R 2 3 2 ° 8 8 ?
39VLIN3OH3d ALNISVEONd

DURATION (Hours)

DURATION (Hours)




-19 -

GRAPHS - TYPE II

5.

- Spring, Summer, Fall, Winter

X Papal *

Probable Individual Allowances for Operations of Specific Durations for North Pacific Ship

Stations

5.1
5.1.1

INDIVIDUAL. ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)

o o
1 T « e Sisz: sz o ¢
H } ! 1 SEBEE = !
: t ; {
=8 t : Q e o
: ] K 2
] T HHH T - ;
Hr HH e ! £ i
; : HH, 2 FH \ °
: Tl SIS z it % S
B ! Ea a=assll] HH H
. iERsdaEs ! REREL. anus e R
! I g H
H i . 58 o
N b T @ Ses !
! B . t °
= € 1 2 g
W | Smas: : T AN ;
5 R : : 1 ;
! t C
! 3 ; N
<« & E2E 1 e ; g
g e 2
E} pi ;
3 R :
> raxd ! Seiaiani !
g 5 : )
2 NS
jsansuea
Eatets ikt
llllll a8 HH T o
= H s @
Bese!
Hohe : EEct H
HH.H + t B zhens Nwnas SoNERREERREE
ARAResasssnius: Y ¥ ; T
3 ]
39VLINIOUId ALINIBVEOHD
SEEEEE ag e |
RET T 1 T
BiEazamamsRES) 1 H 1H
Fr H }
- ERYpEREE Bt ;
7 Bt : 3
03 1 L PRSI
ER . \ 2
= B § HENGET TR, _ im
F~ o i X i
g EvEaN 1
Q == ssL Y T T
m s SR  1aus T + b A g 14 W
[ N H e AN
] AN ! v : 2 i
Nu W.l a _ IA,A 113 T
o 85 : ] EaEy : 2
4 mEE: Sas diissl sRgsH B
3 \ Hidsiitiin:
H giss Bieatae
5 i5sBERGIEES! i o
£ mas % mag } 3 -
HH i T
H ! i
: i =1 BRBaBleBEEESE: Bacd
; bl
T } Sl .8
T =)
T 1 T
PR et tH
2 2 g 3
JOVLN3DOYId ALINIBYE0OYd 39VLNIOH3d ALITIEVEONd




- 20 -

- Spring, Summer, Fall, Winter

*Nectar’’

5.1,2

[
a
G & g
el <L —
g ° = £
o
& F =z g2
o =]
) w
o = g
9 ] gs
o~
= 9
2 1
Qe
o (=3
=] 2
o ]
2 2
>
< 88
o
o
e 8 8 8§ § g e o B
39VINION3d ALIIGVEONd
[=]
I4 Qo
-8 ¢
= [=]
3 E3 m
F 3
o (4] r
o Y z o3 £
— . @ ox o
o a mn -~ w
« « w
o e g
© z o3z
g » g M g
: : :
=) I
o 8 2
5 2 :
A =
g 82 8
o]
=3
)
3 : ’
R 3 2 2 3 ] e ° 2 2
JOVINIOYId ALINUAVEOHd 39VINIOYIJ ALIIEVEOHd

INDIVIDUAL ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)




- 21 -

“*Oboe’’ - Spring, Summer, Fall, Winter

5,1.3

,‘
T ges
_ R T
it noanal s nda; :
3 13 3 8 g
39VAINIOYId ALNIGV
e e e i
i} : :
v } 3 S
NG ;
i
! N 1
L -+ " :
TR
i et
g R g

39VLIN3NEAd ALINIEVAONd

INDIVIDUAL. ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)

T
InuEas
T
inEma:

180

N 1
o
o
3 N
: o .
8 ] e S ae o
b3
e IL! 1 mn s SLRR
....,v.;-...n..uuﬂv Ehe 7 & &
ne, 1 { HTHT
8 g ] 8 2 ©
39VIN3OH3d AliNiavaoHd
8
-
=3
o
(] . ”
— w
Ko
o 2 -
fow] o 4
P . [ "
g u
o a
T
5 5 g
«
©
A E
[0
-
]
=
[}]
el
<
2
8 3 2 g ] 8 e °

39VIN30H3d AllTiavaoud

INDIVIDUAL ALLOWANCE {Hours)

INDIVIDUAL ALLOWANCE (Hours)




- 922 -

- Spring, Summer, Fall, Winter

“‘*Quebec”’

5.1.4

AN3OH3d ALiliavaodd

300

INDIVIDUAL ALLOWANCE (Hours)

RN R Eagen P
5]
hJ

JOVLNIOHId ALITIEVEONd

INDIVIDUAL ALLOWANCE (Hours)

2 8 S

IOVINIOUId >._.3_mﬁmomn_

INDIVIDUAL. ALLOWANCE (Hours}

INDIVIDUAL ALLOWANCE (Hours}



- 23 -

‘‘Sierra’’ - Spring, Summer, Fall, Winter

5.1.5

JOVANION3d ALINIEVEOUd

: — g
t 4 H HHH -
! : !
b !
m Lt
T T =]
@
H -1
5 T
1 1 I : maan!
: = o
T o
: HTH ™
i . t ! ; o
R8s T T <
I i = ~
H N
X a5
o
H X 2
N ;
i i e
! i1 NHTHo
meas s vasas L]
aaasa i
1 :
1
L :
t
HHHH 2N 2
LNa. [}
t gevasius 2
i .
8 2 2 R 3 3 2 3 & 2 °
39VLINIOYAd ALINIGVE0Nd
Y - : : eemeaar 2
H T i T -
anaaiaEmEES T
H HH Sasasa
saass bERaamnx: eest o
; T HT 2
i SeEs HA T T eed
H HH t
asEmmEsEEE } HEH
H { BN
s 1 ; o
mEE 7 o
aRS ass eaaeal 1 ™
= S8 nn : 7 T NEEE
N ] jEecsiEe TN
HHN ; == ant N Ressana] o
! - TR 1
ganl : i : ; : 1T N
e > : S H
T (AT : SRS
Ssaun B T TN
H o
o\ festes T HHe
H H i - T H N
AN Q
T T 18 I N
: i B G HY
B ] f t T N
amams Bzazaa 1 Esanmsan NN g
H H ; - Hg
t ! : 3
X raeen T T T as
H BT T Lt 1
1 ' EnEanum :
uamnan: =annaanl wa; . - yull HH
8 8 2 g 3 2 5 2 °©

INDIVIDUAL ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)

420

360

Tt
e
1T

1y

300

240

180

B aniEnE

120

.,

60

g
39VLN3DH3d ALINIAVEONd

=

I3

aEE

i

180 240 300 360 420

20

R

]
39VLNION3d ALIIGVEONd

INDIVIDUAL ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)




420

INDIVIDUAL ALLOWANCE (Hours)

- 24 -

d AL

~ Spring, Summer, Fall, Winter

INDIVIDUAL ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)

1g

240

180

INDIVIDUAL ALLOWANCE (Hours)

‘‘Union’’

T

poneat

5.1,6

> > <
3OVLINIOHAd ALINIAVEONd




- 25 -

“‘Victor’’ - Spring, Summer, Fall, Winter

5,1.7

R 1112 THTe

1 T

3 2
39VIN3OHAd

T

i

4]
B
39VINIDNH3d AL

v
8v80Yd

INDIVIDUAL ALLOWANCE (Hours)

INDIVIDUAL ALLOWANCE (Hours)

.

8
39VLN3DH3d ALITIEYEONd

HE R

2 2 3
3OVINIONId ALITIBVEONd

INDIVIDUAL ALLOWANCE (Hours)

INDIVIDUAL. ALLOWANCE (Hours)




- 26 -

~ Spring, Summer, Fall, Winter

“Tango’’

5.1.8

%

T

o

4T

HH
HA

i

INDIVIDUAL ALLOWANCE (Hours)

i

I
i

i

Hrtt

[T
s

LT

H

I

T

by

T

T

INDIVIDUAL ALLOWANCE ({Hours)

3DVINIONIA ALIIGVEONd

4
OVLNIDHId ALINIGVEONd

i TE T

aeRs

At

JpEasase

[t

-

]

anslf

,,r‘fw 1

!
INDIVIDUAL ALLOWANCE (Hours)

r

g

o =S = : Ho : : : :
Q <
39VANIOHId ALNISVEOHd = FOVINIOH3d >._._.=mdmoma Y

INDIVIDUAL ALLOWANCE (Hours)




INDIVIDUAL ALLOWANCE (Hours)

| : : :
! ! H
; | | |
HHEHEE s i 2 2
; : S ?
i : < 3 B ]
X 4 e x HHS
: h ! mmmmmw ~ HHS
s ! D 1y HHH
1 o
o &
i3
EEsEE 3
; q <
\ i Selatal o Q
s H= o -2
! )
2
: > TN
iR B g
: SeR H =
T Seeng S
: [ 3 > 8
X S SES2E Sl : Bpe m Bagui EigE .
' i gaked m 5 i
&4 8 |3 2 R 3 R 3 [ 3
—mu .w 39VINIOH3d ALIISVEONd JOVLINIOY3d ALITNIBYEONd
=} o . ©
' m T o ¢
T 1
= lo b3
« H 4 "
[ -
- T E [4
I T BT 3 SER
I} | (=3 o
m " 09 z st 3
m 41 1]
e
] o
@ < S g
GJD [ T 1 bl w BEER
: o 3 ‘ .
3 = 2 : .
™~
wn ; w E
08 1 >
1 : 5 o
- T =
; | . ;
! T a3 t o
AH m a'r3 T °
o prH ; ’
M T Er s e H T T e e e B HE n
HE i H :
=) [3 3 2 g ] 8 E e 8 8 2 ] 2
—_ 39VLNIOHAd ALINIEVEONd 3OVLNIIY3Id ALITIAVEONd
e

INDIVIDUAL ALLOWANCE (Hours)



