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FOREWORD

This is the second of a series of reports to be issued by the
Beach Erosion Board under its General Investigations program to provide
wave statistics for selected regions. The need for such data is
evident, and it is planned uwltimately to supply it by actual wave
measurement for sufficiently long periods to establish the waveé climate
at many locations. OSuitable instruments for that purpose have not yet
been developed and even after they become available much time must pass
before the records can attain statistical value. The production of
wave statistics by "hindcast" technique, admittedly of presently in~
determinate quantitative accuracy, will nevertheless provide the
engineer with better wave data than have heretofore been available,

Thorndike Saville, Jr., author of the report, is a Hydraulic
Engineer in the Research Division of the Beach Erosion Board under
the supervision of Joseph M, Caldwell, Chief of the Division. At the
time this report was prepared, the technical staff of the Board was
under general supervision of Colonel E, E, Gesler, President of the
Board and R. 0, Eaton, Chief Téchnical Assistant.

The author was aided in the study by Robert ¥, Dearduff,  Hydraulic
Engineer; by Morrison G. Essick, John C, Fairchild, Francis W. Kellum
and Herman P, VanEckhardt in computations and compilations; in map
reduction by Carleton L, Bell, George P, Cummings, Lowell E, Finch,
Richard E., Nearman and John J. Sharer; and in drafting by Wendell E.
Reece. The report was edited for publication by Albert C. Rgyner.

Views and conclusions stated in the report are not necessarily those
of the Beach Erosion Board.

his paper is published under guthority of Public Law 166, 79th
ongress approved July 31, 1945.
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WAVE AND LAKE LEVEL STATISTICS FOR LAKE ERIE

by

Thorndike Saville, Jr.
Hydraulic Engineer, Research Division,
Beach Erosion Board, Corps of Engineers

INTRODUCTION

The General Investigations program of the Beach Erosion Board
comprises investigations, regional rather than local in scope, designed
to improve, simplify, and expedite the solution of local problems, by
giving a compilation of all existing data pertinent to shore processes
in the particular region. As a first step in the compilation of these
data a study of wave and lake level conditions on the Great Lakes is
being made. The results of such a study for Lake Erie are presented
herein,

WAVE STATISTICS

Four stations on Lake Erie were selected for a comprehensive wave
analysis, the locations (see Figure 1) being as follows:

Station Latitude Longitude Vicinity
A 11°50' N 83°10' W Monroe, Michigan
B o35 N 81%L5' W Cleveland, Ohio
C 42012 N 80005 W Erie, Pennsylvania
D L2°L9 N 78057t W Buffalo, New York

These particular stations were selected since it was thought that they
would give adequate coverage to the entire lake shore in the United
States, and permit interpolation of values between stations, thus
giving an accurate representation of wave action at any point along the
United States shore line,

Wave characteristics were determined from synoptic weather charts
for each station for the three-year period 1948-1950. The weather maps
used were the United States Surface Synoptic Charts compiled at six-
hour intervals by the U, S, Weather Bureau., Fetch areas, and the wind
speeds and durations in these areas, were determined directly from the
weather maps; these values were used with curves derived by Sverdrup
and Munk (1)* and revised by Arthur (2) to obtain the hindcast wave
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characteristics. The revisions in the curves recently suggested by
Bretschneider (3) were not employed, hence the wave periods determined
may be expected to be slightly low. The only major variation from the
usual -methods of wave forecasting or hindcasting (L) was that .the

surface wind was determined directly from reported observations rather
than from a gradient wind determined from the isobar spacing. It was
thought that with the lake area so small in comparison to the area of the
pressure cell, the isobaric pattern on the surface would be influenced

to a large extent by the surface topography, and gradient winds deter=~
mined from the isobar spacing would not necessarily give true values of
wind velocity over the lake surface., Hence reported values of the surface
wind could be expected to give a more realistic figure of the wind velocity.
Observations have shown (5) that the greater surface friction serves to
reduce the wind over land from what it may be over water. Since the re-
ported values were almost always obtained at land stations, the wind
speeds used in the analysis may have been lower than those actually
occurring over the lake in the generating area. Some compensation was

made for this by selecting the top speed of the Beaufort range reported
rather than the middle value.

The wave characteristics thus determined are for the significant
wave -- that is, the period is that of the predominating waves, and the
height is the average of the higher one-third of these predominant waves.
These values are summarized for each station in Tables A-1 through D-1
(Appendices A through D). It should also be noted that the wave con-
ditions given in these tables are deep water conditions. They must be
used in conjunction with refraction diagrams to obtain inshore values.
The tables show, for each station, the number of hours duration that
deep water waves of any given height, period, and direction occurred
during any month of the three-year period; and also for each month (as
summations) the number of hours' occurrence of waves of any particular
height and period exclusive of direction; the number of hours! occurrence
of waves-of any particular height and direction exclusive of period;

and the total number of hours' occurrence of waves of any particular
height.

As an example of the data presented, from Table B-l (Table 1 for
Station B) for the month of July, waves of 1 to 2-foot height and 2 to
3-second period from the north occurred for 6 hours during 1948, 18
hours during 1949, and 12 hours during 1950. Thus, waves of this
category occurred for a duration of 36 hours during the three-year period
and hence can be expected to occur for about 12 hours (on the average)
during July of any year in the future., Waves of 1 to 2-foot height
and 2 to 3-second period (from all directions) occurred for 120 hours
over the three-year period, or an average of LO hours per year. Waves
of 1 to 2 foot height from the north (all periods) occurred for 66 hours
over the three-year period, or an average of 22 hours per year. Waves
1 to 2-foot height (all periods and all directions) occurred for 198
hours over the three~year period, or an average of 65 hours per year.
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Tables A~2 through‘D~2 show the summations of the values in Tables
A<l through D~1 for the entire year, and are read similarly to those
tables.

.
o e gy o

During much of the winter season portions of the lake are oovered
with ice, and fetch areas are limited considerably. In addition, for a
somewhat greater portion of the winter season, the coast area of the lake
is covered with ice, and, even.though waves are generated in offshore
areas, they never reach the shore, being interrupted by the ice around
the rim of the lake. No account of this effect of the ice was taken in
the actual hindcasting of the waves, and the durations given for the 51
various winter months are computed as though there were no ice on the g
lake, a fact that should be remembered in using these data. j

From yearly records of lake and air temperatures, and the dates of
opening and closing of the lake for navigation, an average ice-free
period was determined. For Lake Erie this appeared. to run, on the
average, from April through November, and -the average ice-free period was
determined as 1 April - 1 December for all four stations., A summation
of the wave data for this ice-free period is shown in Tables A-3
through D-3. These tables are similar to Tables 1 and 2, and represent
a summation of the values in Tables 1 for all months from April through
November. The durations of waves of particular height and direction
have also been tabulated as percentages of ‘time for the three-year period
and are shown graphically in the wave roses for the full year and also
for the ice-free period in Figures A-l through D-1. In these roses,
as in all other curves contained herein, the durations are pércentages
of 365 days, for the ice~free period as well as the full year data.
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Figures A-2 through D-2 show the total percentages of time that the !
wave height may be expected to be greater than any particular height '
throughout the year., They thus show the (average) total duration time
of specific waves over the year. TIwo curves are shown, one based on the
data gathered for the entire year's period, and the other on just the :
average ice-free period (April through November). For example, at !
station B, the total duration of waves in excess of 10 feet in height
during the ice-free period is expected to be 0.09 percent of the time;
and 0.13 percent of the time during the full year. Hence waves 10 feet !
or higher can be expected to occur for a total duration of 11.5 hours !
(0.0013 x 365 x 24) over the course of each year, and, of this, 8 hours
(0,0009 x 365 x 2) will be during the ice-free portion of the year when
the waves will be certain to reach the shore,

e

ing in waves higher than a given height can be expected to occur, For

example, at station B, on 0,56 percent of the days each year the waves

may be expected to be ten feet or greater in height, and on 0.29 percent

of the days they may be expected to reach this height during the ice-free :

portion of the year. Thus waves ten feet or higher may be expected to A Q

occur (on the average) twice each year (0.0056 x 365); of these occurrences, %

only one (0.,0029 x 365) will be expected to occur during the ice-free N

portion of each year. i
1

Figures A-3 through D-3 show the frequency with which storms result- : ﬁ
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~ Combining the data obtained from graphs on Figures B-2 and B-3, waves
ten feet and higher may be expected to occur at Station B abcut twice
each year, and the average duration of each storm will be about 6 hours.
During the ice-free portion of the year, waves of ten feet and higher may
be expected to occur only once, and the duration of this storm is ex-
pected to be about 8 hours.

There are, in general, two methods of plotting points to obtain
frequency ourves such as those shown in Figures A-3 through D-3. One,
based on the so~called theory of sampling, involves the assumption
that the known period of record (three years) is a fair average sample
of all similar three-year periods over an infinite number of years,
and that therefore the largest storm of this three-year period is the
median of all storms of the same class in all other three~year periods.
This results in a frequency given by the following equation.

F= 2¥-1 x100
5T

where F = frequency (in percent) of the occurrence of storms equalling
or exceeding the given storm ‘
T = number of days of record
N = number of occurrences of a storm equal to or greater than

the given storm

The second method essentially considers oniy the period of record, in
which case the frequency becomes

F= N x100
T

Values of F are the abscissasof points on the frequency curve. Using

the second equation above, the largest storm which occurred in the known
three-year period would have an abscissa of .091}; percent and would
represent the storm which would most probably occur once in three years,
ji.e., would be the "three-year storm", etc. But this would be contrary

to the theory of sampling, where (above) the assumption is made that the
largest storm in the known three-year period was the median of the largest
storms in a long succession of three-year periods. Therefore, over a long
period such as 300 years, it will be exceeded not 100 times, but 50 times;
i.e. it is by definition not a "3-year storm", but a "6-year storm".

Either of the above equations could be, and have been used to pre-
pare frequency curves. Although the former is the one most generally used
for hydrologic data, the latter method has been used in this case, The
use of this formula (F = 100 N/T) will result in somewhat more conserva-
tive interpretation of the data, and was thought justified in view of the
extremely short period of record (3 years).
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The points plotted may be represented fairly closely by a continuous
curve which frequently approximates a straight line, as may be seen from
the figures. The curves shown have, in general, been drawn as lines of
visual best fit; occasionally, however, more weight has been placed on
the higher values, This tends to give a somewhat more conservative in-
terpretation, which is thought warranted in some cases. The user is free
to make his own interpretation of the plotted points.

In view of the shoriness of the period of record, some doubt may
arise as to the validity of extrapolation from these curves, and as to
whether the three years chosen were representative (i.e., that they re-
present average conditions, and not three yéars of abnormally high or
low waves). In a similar report, on Lake Michigan, (6) hindcasts were
made for one station for a period of 12 years (1939-1950) for all storms

which were expected to give waves greater than 8 feet. The points determined

were compared to those determined from the three-year data. These points
fitted a straight line curve very closely and, though the points mostly
lay slightly above those determined from the three-year data, the curve
was not greatly different from that which had been drawn from the three-
year data. Observations of the "average maximum" wave were obtained at this
same station by the Milwaukee lightship over the period 10 April 1931 to
28 September 1932 (7) and these points were also compared to those hind-
cast. Although the exact correspondence between the significant waves
hindcast and the "average maximum" waves observed is not known, values
shoild be closely comparable -~ and although the observed points lay some-
what higher for the lower waves, agreement was good for the higher waves.
The comparison of these various points is shown in Figure 2.

Although these comparisons were made for a station on Lake Michigan,
rather than one on Lake Erie, it is thought that the same degree of
accuracy should be observed on Lake Erie, and therefore reasonable con-
fidence can be put in the curves shown, at least for values of the waves
occurring with frequencies less than about once in 10 years (with the
possible exception of Station A4).

Although for structural design purposes the important factor is the
size of the maximum probsble wave (within a certain time pericd), for com-
putations involving sand movement and littoral drift, a more desirable
parameter would be some averaged factor including within it the effect of
both height and period, the variation of these parameters, and the duration
that waves of each particular category exist., Piresent day knowledge in-
dicates that sand movement by wave action is best correlated with the
amount of energy transmitted forward (and eventually on to the beach) by
the waves. The totsl energy per unit width in each wave is, in deep water

2 3 2
Ey = Eﬂg_ [1-&.93(%)2] = Wt [1-!.;..93 (%)]
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whére W = unit weight of water = 62.L 1bs./cu.ft.

g = acceleration due to gravity = 32.2 ft./sec/sec.
H = wave height (ft.)

T = wave period (sec.)

L = wave length (ft.)

One-half of this energy is transmitted forward from deep water toward
the shore, and it is this amount of energy that eventually reaches the
shore line., The total energy transmitted forward in any given period of

time (ET) is then Eo/2 times the number of waves occurring in that period
of time,and

_ _E . H 2 . H ¢
 Ep o= '29‘?"’ (3680t) £ 74195 x 104 H2T ¢ [1 L.93 (L):]

where t is the duration of the waves in hours. If some particular time
intervel (say, one month) is considered during which waves of varying
height and period pass a given point toward shore, then the heights and
associated periods may be tabulated (as in Tables A-1 through D-1), and
there will be n groups. If the height of the ith group is represented by
its class mark Hi, and the wave period in that group denoted by T4, and

the duration.of the group by ti, then the total amount of energy transmitted
forward during the entire time interval is

ET - EII]- + ET2 + ET3 + esess + ETi + seeee ETn

and ! = 1 H, 2
| . b 2 } 1
| Ep = 7.195 x 10 1;‘-':—-‘? Hy" Ty by [1 L.93 (-L-Z ]

Tables A-L through D-4 show a tabulation of the average energy trans-
mitted forward from deep water toward the shore during the average ice-
free period in each category of height, period, and direction, Thus,
for Station B, waves of 1 to 2-foot height and 2 to 3-second period from the
north may be expected to transmit forward toward the shore L72L x 1
foot-pounds per foot of wave crest each ice-free period. Waves of 1 to
2-foot height and 2 to 3-second peﬁiod (a1l directions) would be ex-
pected to send forward 21,619 x 104 foot-pounds per-foot of wave crest
each ice-free period; waves of 1 to 2-foot height frpm the north (all
periods) would be expected to send forward 6165 x 10ﬂ foot~pounds of
energy per foot of wave crest; and waves of 1 to 2-foot height (all
periods and directions) would be expected to transmit toward the shore
29,921 x 10h‘footwpounds of energy per foot of wave crest each ice-free
period. Tables A-5 through D-5 show a similar tabulation for the average
full year. Since the values in Tables A-1 through D-1 represent signifi-
cant wave height and period, these energy values are those obtained if the
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wave system is uniform and consists only of waves of significant height
and period. Wave trains in nature are, however, excesdingly irregular,
and have less energy than that determined by the significant wave con-
cept. The relationship between the actual energy contained in any given wave
train and. that computed from the significant wave has been examined some~
what by personnel at Scripps Institution of Océanography (8) and more
fecently by Barber (9) and Darbyshire (10), and has been found to be very
nearly a constant ratio (on the order of 0.58). The energies given,
therefore, may be considered to be the true value of the energy multiplied
by some nearly constant value, and hence can be used to determine quite
accurately ratios of energies from different directions. These latter
represent very closely the ratios of the drift-produvcing forces. Summa-
tions of these energies for each direction and period grouping are shown
in Figures A-L through D-l.

A1l the wave data given in the tables refer to deep water conditions --
that is, depths greater than one-half the wave length. As such, inter-
polation between stations te obtain values for other points along the
shore is quite valid, and it is felt that adequate deep water hindcast
values may be thus obtained for all points on the shores of Iake Erie
in the United States.

Although the deep water data.are useful for many types of design
work, perticularly for preliminary considerations, it is usually the in-
shore, shallow water data which are of most interest., These data may
be readily obtained from the deep water data through the use of refraction
diagrams. A partial example for Ludington Harbor on Lake Michigan has
been worked out and presented in the publication dealing with wave
statistics on that lake (6), to which the reader may refer if unacquainted
with the techniques involved,

<. LAKE LEVELS#*

The levels of the Great Lakes fluctuate from year to year and from
month to month during each year, depending upon the volume of water in the
lakes. Continuous records of lake levels have been kept by the Corps of
Engineers since 1860. A summary of these records for Lake Erie is shown
in Figure 3, which is a hydrograph of the monthly average levels from
1860 to date. The monthly average was chosen to eliminate the effects of
short period barometric or wind induced changes in stage. For Lake Erie,
the average level during the period of record (1860-1952) was 572,31 feet
(above mean tide at New York, 1935 Datum), the highest one-month average
of 574.60 occurring in April 1952 and the lowest of 569.L3 occurring in
February 1936. The difference between the highest and lowest monthly average
levels is thus 5.17 feet, although the seasonal variation usually ranges

8

#Much of the following data on lake levels s taken almost verbatim from
an unpublished report by the Great Lakes Division, Corps of Engineers,
entitled "Preliminary Examination Report on Property Damage on the Great
Lakes" issued in June 1952(11).
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between one and two feet (having an average range of 1.6 feet), The
greatest range in level in a single sedson between the high and low
month was 2.8 feet, and the lowest was 0.5 feet. The usual pattern of
seasonal variation shows high levels in the summer and low levels in late
winter (Figure 4). The highest monthly average level is usually reached

in June and the lowest in February, though occasionally seasonal fluctuations

have departed greatly from this pattern.

Figure 5 shows ‘the percentage of time that the seasonal high average
monthly level reached various elevations on Lake Erie for single, two,
three, four, and five consecutive years., For example, it shows that the
high monthly average each year reached elevation 571 feet or higher 98
percent of the time, reached elevation 572 feet or higher 89 percent of
the time, reached elevation 574 feet or higher 1l percent of the time,
and so on. It also shows that while the high monthly average level
reached 572 feet or higher 89 percent of the time in single years, it
reached this elevation only 82 percent of the time in ‘two consecutive
years, only 75 percent of the time in three consecutive years, only 70
percent of the time in four consecutive years, and only 63 percent of the
time in five consecutive years.

Superimposed on the long range and seasonal fluctuations resulting
from the actual quantities of water present in the lake, are daily and
even-hourly fluctuations resulting from an unbalance or tilting of the
lske surface. These are induced primarily by winds, though some have
attempted to ascribe them to differentizl barometric pressures. Figure 6
is derived from data given in a report by the Great Lakes Division
Engineer (11) and shows the frequency of occurrence of short period
fluctuations at various gage sites on Lake Erie during the period of
record. Short-period rises at intermediate points between gage sites de-
pend upon local conditions, but reference to the figures for points in
the vieinity will provide an indication of the rises to be expected.

It has been found (12,13) that, at least for shallow water areas,
the rise in lewel due to wind stress may be predicted gquite accurately
by the formula

1 2
S m 1.165 x 1072 _V__D.I‘_"__ N cos

where S is the total set-up (difference in water surface elevations at

the windward and leeward sides of the lake) in feet, F is the fetch length
in statute miles, V is the average wind velocity over the fetch in miles
per hour, D is the average depth in feet of that portion of the lake that
is more or less contiguous to the fetch, is the angle between the wind
and the fetch, and N is a shape coefficient dependent on the planform and

nearshore hydrography of the particular area. Though methods of computing .

N are available, unless the area is a very marked convergent bay, it is
usually sufficient to assume values of N = 1. The actual rise in water
surface elevation above still water level will be slightly greater than
8/2 depending on the nearshore hydrography; an average value of 0,57 has
been in general use, and is quite adequate., Although this formula has
been checked quite adequately for shallow areas (experimental tanks,

the Zuider-Zee, and Lake Okeechobee) extension to deeper waters, as Lake
Erie, may be unwarranted, and it should be used with some caution.
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STATISTICAL ENERGY DATA FOR LAKE ERIE STATION A, MONROE ,MICHIGAN
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STATISTICAL ENERGY DATA FOR LAKE ERIE STATION A, MONROE ,MICHIGAN
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STATISTIGAL - HINDGAST . 'DATA FOR LAKE ERIE STATION B, CLEVELAND, OHIO
" Qurotion: given In hours, Height “and. period ' groupings Include lower volue: but not the upper,
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STATISTICAL ENERGY DATA FOR LAKE ERIE STATION G, ERIE,PA -
ICE-FREE PERIOD (I APRIL - 30 NOY )
Epergy glven in foot-pounds per foot of crest per yeor X 1074, Holgm ond, period groupinge. Include fower value but not the upper ‘ .
Maight | Period: R : . : T o ’ f
(eet) [DI6 ] /-2 Seconds| 2:Tgeconds | 3-£ Seconds | #-5 Seconds | S-6 Secondy | &£-2 -7 Secinds |
Y 27 40 i L i - R 7 “ire |
w oo U 40 28 . WL .
ARl ¥l 2o , ‘ “ : 27
ol Wi 40 i as
g 7777 N T 4L Y
| & 59 él ‘ _ : (29 ‘ .
o 155 12/ 276 |
s 17 40 v i ) (17
e/ é2 423 28 ‘ : e
| s e 2/62 1243 ) ' - \ i 771 .
W . K il (242 46 4832 .
e 133 2/62 565 ) 2860 *
/o | 178 4724 226 | ‘ 28
e 733 5285 £52 , ] 2870
& 267 3843 | 43 ‘ £223
\aae 4724 452 : o S176
s 87 2562 1243 J894
el E44 | 28905 5537 14¢ 35432
Y ‘ 2875 | §37 404 ' ‘ 4776
| 2852 V4242 2425 18,173
oty L2745 25 5473
| s 2607 (2287 ' 15210
2-3 7708 G2 ‘ 9,954
A 2007 2186 4803
AME. 3053 5422 : 8&75 -
| NE L5 5,934 i 267% :
26 72 . 44, 4¢2 3229 : 7463
- 4wl 15 2562 1528 | c453 *
14 [, 244 #4332 | 2366 22 A4f3
7% L244 203 282 VAL
F 7% U ISR /< M NS . | I 2043
T L] 445 L 6or5 . — 490
& e B30 : 2430
|4t 13346 13,366
| A5 4860 4.5
% 33/8 ¢8.6350 4733 76 20/
| SKA 1,988 1,299 ) 3287 | .
Al 6957 549 /2,155
. 4 2972 : 2277 ’
45 Law 728924 3887 7682/
law 5965 . 5945 *
7. -2 PN R 2,977 e — A LLA
| AE_ 3927 3457 2824
_ 59,7267 74249 54,056
Tvsw - 2379 2379 A
H_ L4k 7727\ . 2322 . . 4572
| W 795 ‘ B % 2~ R 1?
Py .7 N, NN p— (466 _ ) 5785 z 26/ !
5 Ly - Tz32 | N 2,932 :
v 1446 _ | I . L1466 : {
Ve 1. ._29%2 1932 Yy .
L s e gy L %57 ]
1%L . : 0262 30,908 - 4758 #5928
W4 8063 13445 €.430 24 (08
296 2e83 — P Le77 _|
or [l Z83 N Zé85
¥73 . 2,483 2. 493 N
] 10079 20, 464 £.432 | - 38/73 y
1w e 3 54 i S 3549 f
o [ EE: B T e
e v 3549 | . 5549 - [
78 N (2647 10647
| 4 ) . : ‘ ¢.707 ézey
Pryw. ] 2.048 e84 (4682 |
| ey 4,524 5634 [0.038
Az . 13572 | 14268 &z07 3. 547
2ol wl ] Z0/! z 01! :
ol Ty . _ 12257 | (2057 X
. . K ! ; L
TYTAL 526 | sema | irgvas 02 | 46224 4zor | 39,742 g
" I~ | ; o ' ] q
c-15




- T e
ks g
[ &
%
m%{ TABLE C-6
I STATISTICAL ENERGY DATA FOR LAKE ‘ERIE SYATION G, ERIE,PA,
: FULL YEAR .
g Energy given In foot-pounds per foot of arest per year X (04 Height and period groupings Include lower value but not the upper
. A Height | Period i . :
3 {teet) [DIF. ] /-2 SQcondll 2.3 Seconds -4 Seconds | -5 Seconds | 5 Seconds €-78p00ndy | /-7 geconds |
! g3 - 28 ) /22
W P25 -+ 28 i /63
s 95 20 s
C ¥ R4 272 10 {57
H SR i 107 8/ 1
A [07 leL 200
T4 190 6/ - 35/ =i 8
| 42 7 & /32°]
| Zekat ). gé7 Er.c 5¢ (308
m £f L2883 2 /47 . Sorf
Y 44 5425 2272 146 | g992 -
1744 262 2963 Lad2 $4/2- | '
| A 222 £32¢ ErEy FAE]
r2 (o 128, $i4l 452 72226 '
. I/ 525 y/24 Z249
: | A /33 £245. fos. 2282 *
] | At /33 ZF23 ! 1582 S£38.
w22 (332 $3036 20622 /£ . 32 (3¢
e ) $550. 1562 L6(% 7756
| (2.AI2. 4628 £479 JLT5C
3272 10.6/% 238%
2.3l o L4t L /6553, 22687 |
i 5224 g7 /2906
A 2875 2 LEE. So2/
TMI z2¢8 [2.648. /€327 | /
\ o533 2042 /2622 )
rﬁ/ 32258 26509 o537 | o /24 830 .
| 45w L2442 8g05 f 253 N /€, 002
w4 Zpo3 32372, 4243 £5. 43/
. | ety 2023 1944/ 12/5. xz, 229 |
KA./ U SR /¥ 77 A —— | - WAL R
| VA 4.5 2898, £33
: W 2a30_|. - 2430
‘ | A4 S 22098 22 248
|4 445 $.U3 4328
75l 1050 (5,430 12¢4/9 /42099 |
WA 4,252 51926, (2. /55 .
? W /5, 307 16824 32795 |
7495 15589 30 502 4 ;
«-T |4 2% 5o/ 2887 22798
| Aty /233 12 836 A
£ ‘7954 | . - 2954 .
HE L9422 516 /5198
2 8252 44766 /30 2728
s [ 966 286 *_ 4753 2.083 !
W 228, 28 /82 238 | 49 168 i
r77% 2432 dS A5t —tL 386} )
| B L. 2 N A % 13252 i
56 - £y 7220 B o ZBée :
A ] L46C | - - L9444 i
- (e 2330 L2274 15037
| NE R PR N BT ) 74 R ORI vt ‘
—{ et 23 28 73409 13,007 126028 | 3
| /s 2006 |____Bq? 206 T ! |
4 (B2 | 2683/ ) . Qo4 . — TENT ' [
.y [ 2otk 8047 [ S, 10, 0€5 ! 3
-7 | v S 34 { ;éé___‘ . ! ¢
A 2,683 2453 !
v o B36€ . 5,366 ‘
_lratet 22174 SCILL 2015 28462 ! ,
¥ L4055 &80/ 22,586 | ;
P ek (0647 - ¥
- | Moy . 2008 Zos8 I
—7ede/ 2940 880/ 4224/ ' '
| W] 5637 £207 12 34/ B A
14 o048 Jé34 VAR 7A 1 23,098 N !3
2.4 | Lottt 2421 (2 L22 : % 5
| L S0¢8 ¢ 248 R
£ o218 g 218 i v
! Ao, ' 3692 4802 22420 73 2/4 v (
-/01 v i 14.92¢ : /to2/ | oy
| sw) (20857 — L. Azes7 | ;
so-p [ SN TS —l2057_ ) (7857
; U L L T T A || 2554 | )
] X 55200 3% 200
3 ‘ /z-i_y r"{ 1,567 1.9¢2 |
55 I AL 218 Birp | gy ons | 2ideds’| Jdozeg | 2220 | Bidove b
- - . ,“ K
A J
/ c-l16 o
e G TR iy LR SO



Caltin_or Height
Less Than O.5Ft.
62.05%

<. e e e e < e rnen + e o -

Average Full Year

9% 8% T% 6% 5% 49 3%
LEGEND

8 and over

Ito 2

”wcve Height in Feet ‘

Calm or Height i
05 to | Less Than 0.5 Ft. ;

76.96 %

Average Ice-Free { ol

LAKE ERIE R
STATION G (Erie) o

WAVE ROSE SHOWING PERCENT OF TIME WAVES OF =)
DIFFERENT HEIGHT OCCUR FROM EACH DIRECTION B
- Fieet o o

C-I7 Lo
! 1]




.s 2
ra}
. } RNt
e - g
N :
° P ITN Ll
10 . =t ‘ \ .
= N o~ | RERE  Station C LakeErie (Erie)
& I ‘ \\- L) S e FULL YEAR
= o e © |CE-FREE PERIOD (1 APRIL-30 NOV.) ‘ ‘
8|S S . ‘ -1 | !
o ol | | ST, ‘ ‘ . |
W \ ,'G : i
2 \B'“ .40 ) B . !
g e ) ‘ ‘ L
6 y ‘ ”oé’e- 2 [ \\ ' ‘ ‘ : L
| NOD\ \ . i 4 ) 5
q ¢ . HN\\ ‘ :
TR
-
) '\\\
z ‘ \D\ e
N y
‘ ‘ \w \\h
% o2 04 06 08 I 2 46 8 2 ) 58 10 20 36 60 80 100 v
TOTAL DURATION OF WAVES GREATER THAN OR EQUAL TO. STATED HEIGHT IN. PERCENT OF TIME
FiG. C-2
67— .
2
@
2 ' 8
wn
iaf- & :
w 2 \\ z :
. Q X .
3 g » p |
> ) o i
12 ° <1t \\ 3 = :
-
= S~ . = Station C Lake Erie (Erie)
g 1 I | z | ® FULL YEAR
5 T lg \ ™ . - " O ICE-FREE PERIOD (I APRIL-30 NOV.
10 ° ‘5 t : 7 N z 2
= k- @ oT [ g ‘
u 0 g 7 \ k ] \\\ FC/(L g
= z = z ™~ ! e, °
T = ] -l R i
8| & 8 e et ~
l:l‘:j 5 ‘ E i z I (o] \\Eé\kﬂs N
g" o w £ A, ») \ »
a z ) ' 00 LN R
MES 5 e M~
\\Q WN\
NS
N
p SN i
‘ ‘ A
2} \\P\\ g
1
Q\\{\ 5
% oz 04 08 .08 .| 2 4 .8 T 2 F 6 8. 10 20 40 60 80 100
FREQUENCY OF OCCURRENCE OF WAVES GREATER THAN OR EQUAL TO STATED MEIGHT 'IN PERCENT OF DAYS
. . FiG.C3
i
c-18




rao g i B

— / \ AVERAGE FULL YEAR l
\é (860 x 107)
~ /| \. AVERAGE ICE-FREE PERIOD —1
. 7/ 3-4 Sec., lce-Free Period \ ‘ / N
£ /79 x 107) \\ \ -
3\ i \\ /\ .
: Dy A4 7
£ 4—~5-6 Sec. !
| Ice -Free Pd. \ ‘

a (47 x 107) ' < N\ | / /]
5 /
: \//1’< =~ 7=
g ] \\ 2-3 Sec., Ice -Free Period /\
I \ T (59 x 107)
" \ —
2 i \
E t
s ‘\ | s— 4°-5 Sec,, Ice-Free Period‘__.,./
n \ (99 x 107) /
gm’ \ \
e — \\ \ I
- | \ | —
- \ \ ' 7]
%" ' % \ I
= ! \ [

L 7\

108>

'\ I-2 Sec., lce-Free

(2 x 100

\
\
t
\
\
|

NW NNW
DIRECTION

N NNE

NE

AVERAGE AMOUNT OF ENERGY TRANSMITTED SHOREWARD PER FOOT OF CREST
LENGTH PER YEAR,IF WAVE SYSTEM IS CONSIDERED AS AN HYPOTHETICAL UNIFORM

SYSTEM

. oma L g -

OMPOSED OF WAVES OF

PO e

Fi16.C-4

c-19

SIGNIFICANT HEIGHT AND PERIOD ONLY. -
LAKE ERIE - STATION C (Erie)

R
L

i~ S

LR s oo o T I Ay ™ o ™ i e T R




WAVE AND LAKE LEVEL STATISTICS
FOR

LAKE ERIE

APPENDIX D
WAVE STATISTICS
FOR
STATION D

BUFFALO, NEW YORK

i e RS R T T T L, e et



TABLE D-|

STATISTIGAL HINDCAST DATA FOR LAKE ERIE STATION D, BUFFALO, N. Y.
Duratlon glven in hours. Helght ond perlod groupings include lower value but not the upper.

JANUARY N
Period] /- 2 Seconds 2-2 Seconds | . ¢ Seconds -5 Seconds S~ & Seconds . &~7 Seconds /=7 Seconds
WelnT (reer) 1948119491950 | Total | 1948] 1949|1950 | Tota! | 1948 | 1949] 195G | Total | 194819491950 | Total| 1046|1945 1950 Totof |1946 {1948 1980 | Toto! {1348 T1949 [ 1950 | Torar |
AR ™ ¢ A N ‘ ¢ é
' . 6 ¢ se v ‘ ' . AN R Prd 25
-z v i & ¢ ar xo| 4 ¢| 2| ¢ - : N gl ag| sa| mx
ke, .. /3, sa| /8] ra| 30| Lo| & /8 29 i - ] ' . . 2f | 72| 30| 7
_jz;g./ £ 2 Ll 22l 23 Fol ool 22| sl Gl 28] ¢ & . i £ &L) #2270
o st ] A 237 . /2 s ISR A S T P2 291,
2-4 wsief.....| ) ¢l & | R /2 C ) L | S /)
S0 TS U D T 1 B P73 RS RS R R e x| A N . o ol B 2K 27| fra}
ider] Lol €| s 2R} sp ) ool ) L2 : ! : ol w2l g2l /28
S| B R ‘ S & A i U A ¢ &l . é,
Ak SN 17! I U U N A N - atl € 30|, | sz iz ‘ JUOUR A N S 2] ¢l r2)
L | bi G| /2| sa| an Jga € el . NS /2| 30| sa) 52
_#m&z ] . . el G| sz /8 <@l &1 72 23l €l sa A4 M- 1077
S . /8 ¢| 24| . 2. | %] .22
PRI - ‘ /2 c2l 2r) 2| ¢ /2l & . Sl e o 28] 2 2l w21
LW : C 2R gl ap| el P ] P LA N z2#) F2l 2¢| ro.
F{./ SR ral A2 s20l €| 2x ¥o <! é 40 S¥| #2) /¢
WS ‘ /.:'i /2. él é B R S | /2| &} /&
¢ | w 1 g 2| &l 2g 28 sz P /2| 2g| ca| 5%
ZexXx £ ¢l < | 2 p7.) él ¢ 2| 2| a2l 7z
I T Cy 2l 6 2g j O N 6| 23} €| 22
v | N i ; SRS SR SN SRV N 2" BN Y A
r/1074 { : _ O 2L L a . 7 I EANY 1)
7-a : A ! % . g &l
. ] ¢ | e} /4 . é él 2
-7 .. J /2 23 ‘ . . ral /2
i : é /:‘ £l 2x i Ll cal ¢l 2o
I~ ro il 3 ! ! e ; 7 Z L8,
| vl ! H i { ¢ | A | A c
s~ LW |, | ; { i 6' I el 72 o . 1 &l s2
- —flalxl. : : . - . | 22 [N Vi _LF ]
e} T \ .o N ; Al 3 1é-
v lwl | Co ; ! i Lo élé éle
7 ; . : . I clez A
1546 | 1 i N ) | i AN PA
7617 ] TR T N : D H i 221 /2 2lr2
TA7AL| &) /8 éiao 72: 48|48 /68/168,//4; &6 348 78/70) 4252 ¢| é| /8|30 /2| 122|330, 308 204l840
-— H ! oy ' . : . ‘ i . [ S
CALH T ; P /£ 498|560 1352
v | 707 ’/YO'UR.S M ot Lo ' "74'1”‘ 7442232
- 3 . ' B ! e — e . PN QRN S . P 4
- . FEBRUARY '
) Period /~2 Seconds 2+ 3 Seconds F-< Seconds 4-5 Seconds 54 Seconds -7 Seconds ® /-7 Seconds
HErHT trezTy 194811949]1950 [ Total[1948] 1948]1950 | Total | 1948 | 1945 1950 | Torel | 1948 19491950 | Total } 194819491950 | Total [1948]1949 [1950 | Totel | 1948 [1949 11950 | Total
7 I él. . L ¢ . ‘ él il e
25.7 | wsm ‘..’._. ) A ‘ ‘ ‘ i : - ke
Ll | /2] &, ¢] 24| : A 2f ¢l e |24
deart /81 4! €l 30|l £ ¢ : : . 2Ll 2] &1 3,
rz el L el Tl sl €| 4 4] e ‘ ‘ e | LB ool sz 22
- 2\ [l e 2| s 28| é| ¢ /2 36| sa| g2 | 22
- 22 VAW APZAD AW AN A A AR : . £2l3e| zolip]|
|LSW, o /2] /2 W4 /5 i . . R R B 2o
2.3 |Msuf . 24| &30 £t &) /22| ¢ é ' A T /2| 30) 12| 6o
)74 &l 28| 6l30| 2|2 24 - | 78] 3o]_& |5¢
_ €15 2 102w i3e| s2lgel ¢ ¢ Jo| 90| 24| /24
| sy éi ¢| 12| | ¢f.zgl & ¢ 2zl g| sg| 3¢
T4 . 12 é|a2iée|_g | &l g2 ‘ RIS I S
. el 122 | 2!l 281 82| £ 2178 Jol /2 Jof
Lsw \ /2 /2 ‘ Rz -2
7% : &l sz sa) 2 6 /2, /8| & £ ‘ : /2| /®| 30| €o
¥ 4 T ‘ ‘Z | j2| g 18 /21 &1 /8| /2| 2ql 30| cg|
_ 3o | Zgl £2 | 9¢ LB /8 3£ & & 3¢ | #2| &o| /35
W5 . i ¢ /2| & € 2| ¢l e
4w é| sz, 18| /2] ¢, ¢lze| gl ¢ /2 ) {2¢) 24! &l sx%l
|zl S ) L2 /& 20| 4 cl el3ol ¢| ¢ /2 ‘ 3¢l 3o| | 22|
Kv'3 ol é el R S R RS -2 S T
6-7 |Wsw /2i /2 8 él & A €l € g L lze
. 6 6l ¢ ¢ 2 & 3 : R N - - N -2
_ / 4 é6lr2l 28 30| ¢| ¢ 21 & | el ze| 30 54
- Wswl . é é ‘ . L e £
76| w. | . ' 4 4 A - ¢l el e
£1 72 V74 : R . sz Z
¥ X il ] 1. . 6 | &l €l | 2 ) R 8 ¢ 7%
ALL.3¢| € 6| L8| 20| 28| £ /50]| 95 rox) fo8\3/2| st 54| 3¢|rde| 2] s w2 &| | | ¢ |2k 2¢n] erel2ez]
o Llemm || R : ‘ I S I N A . {5 29
o . |7ORAL '}‘/Oﬂ/ks o ) ! ' . I ) ! -T2 2 )zad%




! TABLE Dt . F
3 STATISTICAL HINDCAST DATA FOR LAKE ERIE STATICN O, BUFFALO, N.Y, '
’ Durotion given In hours. Height ond perlod groupings include fower value but not the upper. . .
t MARCH P ) )
i Period] 4. 2 Seconds 2-3 Seconds L p Seconds £ .4 Seconds '~ G Stconds 4~ 7 Seconds .2~ ' Seconds : o
: AEWHTHEEET) 1948 1194911950 | Total | 194819451950 | Total [ 1948 | 1949] 1950 | Totol | 194811949]1950 | Total [ 19481949 1950 | Total | 1948|1949 | §950 | Total }1948 1948 | 1950 ; Total A
o PR Ll ! él ¢ It . Townd bt
! e W ¢l &l 2 : 1 ! i ' 6| k.72
. ) ¥ £ ¢l «2 &l & " . . . &l szl L&
{ Era Fep £ 72 4 é ‘ St ‘ . o | fal e
o PP . S 2| ¢ ¢l - ¢ €| , t | . o lea) &) £ las !
t g & r2l 12| ¢ | #2| o ¢! 2. . f ) AW AR W
o 6. €0 | calcel ut Zal el Gl Gy /o ! ! s . ' A0\ Lo\ Lo\ 50 .
o iy s 2 20| 2| €| ¢ aml | | : ‘ g [ ks
] l 2.3 S [ s3] 28 £ 3] &, /2 78] ";"l 72 ‘ : . | H6). sz 4G}
S !l 2l G} ax &llo /8| 5¥ . L — i 7 0\
izt i Xel ezt sail ol ar) AR sel FE AN~ ol Zel wal
1 Nl 1 ) WA IEZ ] Y ‘ ‘ 2l sa &L 2 -
r 3.q [HSK | é G| 4 a2y € F2 42 ! 4‘ /8 ) . Jﬂ' Zo‘l,a—_é&l i
t Tod 11 ; i | ¢ .m‘ .’“‘i z; :i | e a4 ‘ ' R ‘;‘:.' 4’; z.’f |
i ) ! ! : 2 A| /2 N . :
| swloo4 ) { Y LAl i ﬂ' ' o /2 _ |.za i .
PR i i I T T B 2 el } 1 é ¢ 2 B2 R 2 % ” }
5 1w b | T L S I N B 3t r2] A8 !
&k el S - I : Py Xy s2 42 ; . ke bl ) #2) L2l Z& ]
sl T A | A A '=
L P T I T Yoo s Bl &) ol L ¢ s2| sz| o] &) 2A AL ]
) o v e . é, ¢, c‘ 79| €y rz) /9 S R T S 7 A e AR :
e/ Lt 1 b o 28 RO S8 L2 LR} PR L‘ 4 ‘2l za L2) #2]| P2 .o
lsw oo ] R [ i 2. I !
C-7 Besw| o N /2, &, oy 30l . i AW W2 AN T !
wi i R R . . , ¢, s, s /1, . s8] 20 ! /2| &.|._ 3l A2 H
2 e, N X 2L R e, €2 L2, i 9 | el sl rel
rall w1 ¢ 4 : L < el 1 e | g /1 £ kR
s o ., .y ¢ ., o2 A | W i 1 6} . &) e 2% ;
&-9 S R v ' { . €. . ajssp | £).. .| alae ; v
7 O — o L2 2p, 06 ) 1 ¢) &£lca e 2
e R Lo L R ! . P 2
e lwl v D .o ‘ ¢| «| ~ el el Al :
Le . ) : . : : KL /2 Gl &l _z2 & | sol 2xl
] WS f . ‘ , ' P é G el . e
toet iy |, , . Lo ! g ¢ AR TR S O 2
. e . . | | el ¢l ~= el €l ca
7313 liwpel . : P 1 el ¢ i ¢l ¢
{11 FrAL € 2 G, 2A a7 . P2.222| ek sid ez 378| 3 s0. 78 /62| & 29| s8] Ao .| | ) ca\p2zl 30290852
H - L . i . N . . . . , v : o mfrtamn fon -
i Carrm. | . . .o . ’ o #5746 #22| p5OLsA0
‘ [roTAL MHouRs . e Lo : 2§1|. 229,77 ’
| . LAPRIL
1 Period] /-~ 22 Seconds 2-3 seconds - 4% Seconds 4= 5" Seconds 5'-& Seconds /=& Seconds !
NEIGHT (FEETX 194819491950 | Totol [ 1948[1949]1950 | Total [1948 1949|1950 { Totol 1948l|949[l950 Total| 1948 (19491950 | Totol 194871949 {1950 | Total { L
i es ) X ol ¢ Z : R ; Z < i 3
| HH] BEZIEEIGES é é 29| 12| | +2| ; :
-2\ w 12| 12| Fo| €| 2|98 | /2 /2| 2| T ' A2} sx| | 96 . .
’ .y 2l 2\ spl 22l 18|82 42} /2 L24 #2 : b4 Io| 42 |/38 :
| LS. ] L i : 2| sz | . i
| 2.3 Ww | 2e| 02| ol g2 sz |zl 1] 2| 2a| &| 22 !
! W ' /8| /8| & £l £z X | ! : 24| 2¢| 98 : .
b &/ AR AN IARLAV. AW/ A AT 1 i ! £2| ¢8| 42 |/32 | )
B W ‘ él 4 24, il 30| € 24 | 32 ! 74| 24| Cléc ! M
" | 2 4| 2|22 N i 22l &\ sz{ 3o ! i
i e ‘ lzet ¢ s2i5e) ¢ 24 £i3¢) 48| 30\ 42\ 9¢ . | )
| Sw b I o : ¢l e 3 i
| 45 5 1 g, £12¢| ¢, 1 € vzl 8| & 36 S8 '
; w ! A T ¢l r2) vz2| 30
3 . : Fologisel 2l szl 4 /8] 22| 78| 22|87 .
{ Sw Py i ‘ ' Do é, ¢ } ) ¢| ¢ . ‘ 2
54 [Ww & ! é ¢ I KA é /2| sg| 30
| . W : 3 1 H é; 3 y /2 { P4 é| 2 i
i ‘ | i il gl &6 glzeagl | o¢ el ¢l szl 20|l 28 Yk
| swl R i L1 6 ¢ ¢ e él el ez i
i €7, lnsw ; . i { v2 2 5, | ¢ 2 . &l sz ¢ | 2¢ 1
! L w ; P N AT . )z ¢|ral 1A )
{ Zadt. ]‘ i S WA IS 12120 1< < \irlseicaloy . :
7-& Lusw] ‘ . R T N B | L .
Lw | i i Voo T . I ! ‘ & € . ‘t
| Lo N A Y B ¢lel &l lsa Lo
i ’ e : I M L 3 Z Z c ! x
! 9-ud w1 v K t | &, | & él e ANarri }
2N [ 12] 18| B, 42 54 /80| 44, #i(Z{Z/J L8, 3%, #2|/26 2] & | ga8lzon 20t] /0| SO0 e
‘ e Lo i i T ’ : ‘ - )
",.fA?j" e :‘ P ' .. L. ! . 576 | s | swol|ien| b i, i
. \roraL louRs HEM o ‘ ‘ : 4 220| 720 720 ! P
‘ D-2 } o
§ s R A -2 S = »«_._w,,é




TABLE

D+l

STATISTICAL. HINDCAST DATA: FOR LAKE ERIE SYATION D, BUFFALO, N. VY.
‘Duration given In. hours, Height ‘ond perlcd groupings include lower volue but not the upper,

MAY
Period] /-~ »  Seconds 2~ Seconds S g Seconds 1&‘-\3‘ Seconds | | &7~ & Seconds &~ 7 Seconds /=~ 7 Seconds
HEHT rexT) 194819491950 | Toter| 1948]194 971950 Totel [ 194819491950 | Total [ 1948] 19491950 | Total] 1948 ] 1949]1950 | Total | 1948 |1049 | 1850 | Total | 19481549 | 1950 | Toror
st Ao 2 4 ‘ £
IEL273 INI TR AR I I | R ol . . . w4 /8
TR, SR IR g 6y 2| s 6] 4 el . L) lo| sx) 22
42 e o al &) &) ax ! ‘ 2l 2y 2] 2%
lraral] 2l ol 24! 28 [A % . Fel 2l gai SF
2 W25V, Y AU DS AV N4 ™) B 30| Jo| ‘ . L el 2| &l e
A Y TR SR P 4 R 7 Y I 4 4y 21 s 22| 12| /2| 5%
fasel i ol @l sl ral 220 &l s 20 s34 20| K8 2 so2|
Sl o ] boo |0 | €] 9] &] %2 /a2 /4 1. &) 2l sel ko
J-q ..l .l ' s8l &l .| 2] j | /2 |, . |27
zates . R 1| £l L& L. &l LA INZRY. .
-y W - & ’ £ s U -3
£- ol 1. . g0l glZe| . . | 47 A S, dléa}
S VN N J.k sl ] €lax <l « ‘ i A P73 I P23 Py
| Zaker 2%l 28\ 2t 24 ¢l & 25 2. BN Zé
w_;w ' & I3 B~ R L) ¢ wZr)
S-¢ bl oo é éf é éf
174 G & G I G % é el &l s
Howl. . 2| ¢f ol | &) & 22 6 | LR /2| 6
é-7 W g €l & sz 8 : s2 NRCIRL)
ratel] el cal £ xxl <& VAN 1) & &l 2 22 22t &2
7& oy U a1 za] 24 AN/ 1PY
&7 . ’ . & é A A
T (WY ‘ " P <l ¢ Z | o
lo-u ! el e A
7 </2 3§ b ! £ ¢ "l ] &}
Tarud. ¢l . é| ed 24 sa2|lwr2| ¢d % Jo‘ /8d, sz é4 2 r20 & 30| 18| 57 & ¢ 150 20| 138504
' i s A )
| _|calml|. ‘ i ' - RN P2 Y PP
- TZOTALL HAQURS. . | Vo - 771 772 71.7'::3:'
1 5
JUNE
Period] /~2 Seconds 2+ 3 Seconds. F- - Seconds 4 -5 Seconds 5 '~& Seconds 7/~ & Spconds
HEISHT(FEE) 1948119491950 | Totot ] 1948 1948] 1950 | Totat [1948 [ 19491950 [ Totat [1948]1945]1950 [ Totat| 1948 [ 1949]1950 ] Total | 1948 [1949 [1950 | Totat
Swl el | | ¢ ‘ é é
T a| & ¢| &
N e 18| 24 ¢ /8| 2¢
_\77an 12 24\ 36 ! /2 24 | 3¢
| Sw| ‘ /8 & 24 ‘ L2l @ 24
7-2 lusm . ¢ 6| 2] z¢| g2y 28| ¢ 4| /8| Fo I /E| Fé| é0\|sr4-
Lw | é| ¢ /2| 30| j2| 24| é ¢ ¢ ERCAELR
_zted e 22 18| éol 92l geisenl ¢| ol zalzgl | ! ‘22| ol 20 lp22
Sw . /2) /8 3ol ¢ /2 /8 ! | 8] 30 45
2.3 M /B /2| 3¢ 6 2] Jzi 2| 12 é, ¢cjz2+ Zg| 48| Fo| o2
[ T7 <] IR DU N SO B /2| 181 2y £\ /8 [ . - &) 2| 18| Z
o Zate/ 2403z 241 84| /2| 28 (8| 28| 12 | ¢ & 1 2f £ 28 |55 |
| Siy ¢ 6| ¢| /2 74 i 22y 12 24
-4 |HEHW /2 é| 18| /21 30| /8| éo /2 rz| X 30| 24| 90|
| w él 20| 3¢ i & | 30| 3¢
N7edas /4 S| 28| /8. 28| £8| /it /2 /2 | 48| £8 | 5% /5o
L : /8y ¢ |24 /2| 24
5w éi é ¢ é
| Zade/, 2¢| & Jo 2¢] & 30
2w é! ¢ 1 /2] ¢ é 2] ¢ /8
{-ﬂm i & L€ ¢ é
YHAL| /8, 12| 24| 5¢|/22] 78| 961276 ~72,//,4- 2| /8 £, ¢} Fo| 2 r2|222| 240|276 |c48
|| CALm’ : : ' b 198] s70| 504l /572
| | 7oAl Havks "y s i s | 720, p20| z20|2460)
’ . 1 t ' H 1 1 ' - .
D-3
meR et W ' . % st ATRISTT e St e 2 2 e Msen

‘ PR
» " a SRR S -
N , 3 — .




] i } ‘4
1y h
; f TABLE D1 }
s { STATISTICAL HINDCAST DATA FOR LAKE ERIE STATION D, BUFFALO, N. Y. :
Duration glven-in hours. Héight and perlod groupings include lowsr value but not the upper. i
: _JuLyY
Perlod s« 2  Seconds 23 Seconds * | F-4  Seconds 4.~ 8"+ Seconds /<% Seconds .
sewnrieeert ~ [1948]194911980 | Totol[1948]1949]1950 | Totai [1948 11949]1950 | Totof 1194694911950 | Total | 1948 | 194911950 | Total .
' _Eat! 4 é NSRS DR NSNS RN SR RO RN SRR A NN VRN IO R MO N A
5 a2 i RN O Y 2 O AR VU VU U SRR R A [N AR VO A A A T
; lzadall ! el &) 72 ; A a2l
S | 6| calos2b el @)zl d Lo | odeds | o]l es2] ot sa| 34
wod | i 8l szl . L 4} /2| 4 | I P . PR N T
=2 Ll el | _ébsalas| w0l 22| | el el | | ] .| el s
T Anel 6! Ll 24l w2l 42| sol apl v 4| G i gak i ol ¢
: L R 073 N S W7 3 P S R N7 £ SR RS B R B 21
wowl . sl el )36 2| ) €)1 80 1 L} ). | Fo| 2 -
2-3 | IO R AR 7 Y " 1 7 1 P2) A 2 B 2 A I PR | 0| sz} 30|
s ‘ —zsat ‘ i #21 J0l 2nl 6\ 3¢\ 4 8 72 2| 28 £2. .
. ” { 7% NSV N WS A, e e e (e €] 22 IO ) e
g ] PIRPRN [ 7 N N G R B c} Thed 28] el £2, ‘ 2] /ﬁP. :
.| .| e e | USRI W 3 N % RO O 7 R U WS I =2 Y- ” :
Y lzatat : ‘ : Wi AN.2 . 28l 30
wel. o e | o 4ol Lzl ¢cler el el el sl :
£-5 | R e . 1 .¢ ‘ “ R B 4 1 E ;
e i . Zal 22l 4l 2o £ el ral Aol &) 22 X
ey . el e || |1 él & i
. g6 tw | .. L L b R A A 2\ SN AR RSN N SR A
el Ziklel - . & e ol - P W4 i
. 3 TATAL. 6. 12| 36 52| Pol. 59| €L)20| cil| £C| 94 (4 T Y A2 WA W R
i1 : CAxM. N TR R AP DR U | . B | S20_ 606 _G o6 (753
i [ 7-0. A.L._/:l()u.ﬁr'_....- Joe A - — _,Zﬁtl..?ﬁ‘_h&!‘l
s
AUGUST
. lpericd] /- 2 seconas 2-3 Seconds " 3- Seconds -5 Seconds | /= & Seconds
nEienT(FLET) 1948]1949[1950 [ Total [ 1948]1949] 1950 Totat [1948]1949] 1950 [ Totot | 1948 {1949]1950 [ Total | 1948 [ 1949] 1950 | Total
773 G T3 N2 W21 U I U o £ élrz
o5 | e . | | ¢| 24 . ze ‘ S Fo
| 4| ¢l |8 2¢ 24 : Fo 1 & | & |Hp
S| 2] /28 __| 24 /8 /8). ’ L Fo| {2}, |42
Wi ¢4 s2). 18| €| (2] 60| 78] ¢ é| 2 .| B 2 é| o8
12| wlap| 6| |3¢|59| €| s2| 72 8¢| s2] /2 |vo8
&/ £8| 70 28 |28 /8| 22 /48! & £l s2 432\ 48] 281258
i 7,72 IR R T /2] ¢\ /8| (& /0 . 30| & 2¢
) T O U £ é)\/Bl30) 6. | é|r2] . 2| é| 2|42
W7 Y . L |Ze /21326 361, | /B 5 : éo|  130l%a
| Zad! . 42| /2| 30|84 | bo 24| g¢ /02| s2| 54 /68
L5 P ‘ : /8 /8| # é| zg 24
E I I ' 2 Lzl el L. | €l | |18
W) . | #l...| /Z| 32| . . /8 /2|30 » {
7oca/ s A 2\ gol| /2 /2| oo /2 22 h
£7 ]y : 2| & /8 2zl ¢ /81 "
. TO7AL) sq| 36| &) Pé|/ef| 30| /02\1278|/2¢) &| #2|/7¢] /2 72|73¢| 72 | /54 558 p
|| CAkm ; 4 ‘ ‘ 408672 Y467 v
. | 7orac \Wours ‘ . 748 244 F¢el2232|
7
b
D-4
S Al 7 g e s gt 4 7 . e L e o ——— e - - ~ 1




W"‘*’"‘m

e

TABLE O~

STATISTICAL HINDOAST DATA. FOR LAKE ERIE STATION D,BUFFALO, N.Y.
Duration given In hours, Height and perlod groupings Include lower value but not the upper.

o e b <t e e I

-

L SEPTEMBER o
 Jperlod] /-2 Seconds, 2-3 Seconds - 4  Seconds. -5 Seconds /=5 Seconds
. MENT(PERT] 1948 194911950 | Total | 1948]1949(1950 | Total {1948 [ 194911950 Tote! | 1948]1949[1950 | Totel| 194819491950 | Total
R 7 é|_¢ o o T el e
25y | Bk 73 Y225 PN I R W RO . ‘ 2| _ | va|
W b i 1.¢ | ¢ . Y . . cl él 4| V74
Az " /8] el & £ ‘ eloexl ¢l Jol
PPV S - . 6l26) &/ 48] 6 /81 |24 w2 s Lé| 22|
’ Al \ 2Ll /81 18| 0] el 1.8 - . | 22| 2El 18| 66 |-
el 30| 5¢) 24 28| 4124 20 &AL AWLAVE)]
| Sus N el £l &l | . _|. &l . I .G} . .€1.r2]
23 e . - /2 IZ3 A 21 N T O 2 S B WP PP W L B A Y
WA Bl L) #1 3ol |[3a] ¢lzey _ Lo L8] 38| r2 | 68
7. -]} g :w 81 /81 L6l £ 3¢ ¢|l28 /2t 2| 26 4| 3¢ o2k
| A e bl |f2] 2] 22] | 2¢# 18|78 3¢
E o 3 VPV T R S T R O] N W P A - T 4| /2| 29 42
okt 2| ¢l éizal iz 221 18 |54 24120, 24) 28
~ | i, ‘ . | é] €| s2| ¢ .| é| ¢|.él_¢éLre
15w I D P O T Y I e é ¢ é| szl |z
_1zacat] ) 2l ¢l ol 6] ¢ sz £ /2] 6|30
i’ SR SR VR e O A O A . é| ¢ N 4
bl . et . ¢ ¢ él . L£L
\Zad! ¢l £ /2| ¢l & /z
Hew —d 4. & ] L €].e
67 I . N AN SO I A P 6. €] .4, _]. €] €
B . 61 & £ & /2| /2
7"3_& . & PA L& P
247 W “- » . él ¢ ¢l 6
© TQIAL L8] ¢ | 2¢) 28 244!6249&.;4&1‘_24. Fése| /2| 18| 24| 59| 4 200 //441!‘3&
LALLM R NN SR T R R - . .. .| 60é| 570 | 6ck|1222
, 7). PRV, % <5 30 WS N ) Lo p2d 72%1{49
) OCTOBER *
Perfod| /- 2  Seconds 2.3 Seconds ¥ o Seconds #~ S Seconds /-~& Seconds
HEioHT (FEET) 194819491950 | Total [1948]1949{1950 | Toto1 | 1948 [1249]1950 [ Total { 1948119491950 | Totet] 1948194911950 | Totat
"l el e 72 A 2| el 2]
ey | R T A R L PR L &) Jol s2| Ay
Wil oo /8 sz A & él ¢ r2] N 8 8 &0 Sz
rade 2£] 78] so2] 204 IARCANNL | 2| S ol 2/8
. S e el 22 | 2] 2C | € . 2] Fo| w2
2-3 | ... .1 22 ¢l o s 72 pz3 s7&) Fo
W e oo 2] €. 22| ] sz 2g| 22 S & £C) T
I Zaxa/] BWZ. AN97. [N/ A WL 2L K2l S X . AW WL T2
- Swl | -t & ‘ﬂ /8| /& ¢ /8! 2H
[PIUPRRN 7 WA I S . é & ¢ & £ ¢ /2
N : e B s2| HO| . . /®| r2f so
\zatel] A A 2l &l sm sl s Z2) 24] 3ol &6
$o5 1 we 2l &l 49 PZIARAN
T Tl . - G| . & ) é s
S-6 . | ]| - IO : el ¢ 12 él . &l sz
— Iata, Ll Ll o | @l 6| /&
X2 - é 4 4 ¢
6-7 lLw . . /20 J2 /2f /=
(Zite /. & é 22| s2 el z2l /2
7’37‘:»‘ Ll & 22| | & pr-
- {| i el &l 2% &l & /2.
TQ7AL].. | A ez | crtlvag] 2n| A#| olsed] s2| s2| 2| #e| o4 s62| 20
J CAarm .. |. .| L._|. ] —. .| 46 7229
TOTAL ,,,H,ouﬁf;.. ) T . ‘m;?q 1 .
’ D-5
- S e sl S .

-

e — T TP Sl

uu‘oe(‘ WM.»;&T e




YABLE D+ o 'r-,
STATISTICAL HINDCAST DAYA FOR LAKE ERIE STATION D, BUFFALO, N.Y. vk
Duration given In hours, Height and perlod groupings Include lower volue but not the upper,
NOVEMBER
Perfod| /-2 Seconds 2=3 Seconds | 3~ Seconds 4-5" Seconds . 5-€ Seconds %-7 Seconds /= 7 Seconds
HeNT(ren) 194819491950 | Tota! | 1998]1949|1950 [ Totai {1948 ]1949] 1950 | Totol | 1948119491950 | Totai [1948]1949(1850 | Tota! | 1948 (1949 [1950 | Total | 19481949 | 1950 | Total
B2 771 I R . 6 é| P Dok Lol A b 2 &
#8506 el 22 - ! ‘ o N % O A O D2 I A
72 & FAWZ Al el é ) ‘ 2l e /8
] . /81 /2| 24| 52 ' 3 é . ol CLL WZAWZIP-L K2
N 96| &\#2| 6| 72| 12| 70 S b e (| 8L 8 722
‘ 8\ 28|30 | 26| 6| s2|02 .72 & % . 24| 66| L2]/32
: | : é\ 22| €1 78| 6| /2| s2 30| & /8| £|30 . ot e T 2| 26
/8| 12| 12| %2 | 24| 50 ) _ | N R N PZAWZAR-2 AW 23 :
v Zel 26| ¢Bl7m| 6| B vl ée| ¢ 18| €130, ' K AVIANTAL T 4 ;
oo "6 e s2 cizql 6| & /2 é Gl | Pl | €192
. él ¢\ #. | ezl ‘ SRR W I zal | €170 .
1 vzl liol ¢ | r2l28 ¢ | & 7 &l | fE| Bl l2 70 -
i RE él /o) ¢l|Fo| L6l |.é] - ¢l &l | L] 6 B 22 £2
‘ | =iz 2 ¢l o e ) VZ /2| 3o
| sl iplw2] 2] ¢! ¢l24 él ¢ 2| 24| 30! 72
? 2 7 B R P A R 7 Pz R 2 o
i é é| .. loodwd —Jee G, - 1
. ei 'l leluw 2] | pra 2 A AN ED) |
4 é1 é 20 P 4 & ;
6, ¢ 61 6 /2 JA TR IOV HRY TR N ¢l 6 /8 :
5 el ez e ) 2lzel | .l 4 | Al e szl a3 it
i 2z lzals2l 2] s2] 36 AN j
E : i /2 2| & &l /2 g szl E|24
™ él &1 él € i
: L of €l T e f
3 i él I & /2] sz
*4 v/ R i ) - 6l & : &) & | :
sl T i ) \ 4l &) £l /2 & i | &l 4,
¥ %/m é G| s2]| 54| ae| 48|/04] é2 “l 90:2/4| 401 48] 2g|/20| G| 42| 24|22 | 6| | 12| (@l B0| 240 Potiézy 4
] ‘ z ‘ ‘ ‘
C | cAem ‘ }, : ; 1 544 480, 5761734 i
| 707 l//m(s‘ ! ] i | ‘ l ' P A TR I N 22\ 720| 22| 2/ ;
1 . ) ! . - !
1 t h . i
! i i
! DECEMBER |
‘ i
Period /=2 Seconds 2+~3 Seconds - 4% Seconds +£~5" Seconds &-& Seconds &-7 Seconds /=7 geconds ’
u!m\‘(n'n' 1948]1949]1950 | Totol | 1948] 19491950 | Tota1 [ 1948 {1949 1950 | Totat [ 194819491950 | Total| 1948 | 194911950 | Toto! 1948 [1949 [ 1950 | Total | 1948 {1949 {1950 | Totol e
4 o] [ | 2] cal el € ‘ ‘ P D R L A e 72 23 i
-7 w6 é . ‘ l.el.. ). -1 €
1WA /2] <2 él_¢ g % 49 2F
il s/2 ! /2 . 3 . i P I b2l 4 - 42
J-p el L. R 27 8¢l ¢o|l 4| &) rz| 2% L2 B - e B0 2| AR 2o :
w|.. « #2|ax| F¢| 02 G| 12| ¢ | 22 ‘ o | mel e | neloae !
Tital 28| 2] Zals7f s o4 sa A 4 ‘ ol #al Fo 228 I
s . | &) r2 0 &) 24| 2¢| ‘ ) ‘ 241 421 &6 i
2-3 | wi. lsal €l s F| G} s2| A2 Fe ‘ . ' % U N -3 7] ,gg__ﬁ ;
.. 7] L2y 2t B0V LGL & | /8] #£R8 T2 ‘ 3 A AN/ APA ;
wd. b -l | .6] &él.. .7zl . | vz2| r2{2x| ¢ K el - AW AW N -3 :
Tt | 4 ¢| ¢| s8] 20! 2q| 22| €] | ¢ ‘ 24 30| 0] .57 }
brade] ‘ il 4| &) ool 4o w2 xe)| FE) /2 | 2] ‘ 13z ) sel w2l s 4
Twa, [ 1T ez %% A [ ¢ el | 1= T eel a0 £5
25 |Lw S A | é| = A sz . . L2l sd | 4. :
_zates i 5 2K ek Lol Gl sz 78 L L . 20 574 L2 H
Sw. - el & ) I R T ) }
s . ‘ < é| €| ¢l ¢ 1 6 -6 6 él.aa| sl .| 20
S8 | ; I3 &f rr| 4| 2| r2| ¢co ) N x|l w2 i} 72
| . Az : ! /2 22i 2% 22! Al 2| Z2| 6 2 Gl g0 | 52| 24l 08 -
i | sy, ‘ | /Z 72 6; | € | € | e 2#| | 12«2
&7 Lw | ey &y szl L S U I A -1 B P2
s /2 7AW/ & ‘& 30 & £
L iyssy . /2] /2 L -4 . /2]
7 Lw | | - & & ‘ o 1 € ] -]-#. *
i r | Y74 /= : /5 -1
9-/0_| wsur] j ) é AR s P
21 | wsse : - -, ¢l | ¢ & P
H2_] ! ' : | e AN &) L
13-4 _| usi ! [ [ é é . . 4 . & A
TAAL|_G1 | (2] (8| 96\ 54 1141264 B4 (44 /19.942| 60| 72 12 Ja4| /2| (2| . | B IR\ L2\ | 24270\ 200252816 | ;){
- B i W . . R U U | .
 lcam | ; R . ‘ B T T Wralksol a2yl e
| | 70142 prouRrs : DI . ; o |2 aen| 2enp232 N
H
D-6
Ww*,: - S ~ o, WW - s



J , TABLE- D~2
. "STATISTICAL HINDGAST DATA FOR LAKE ERIE STATION D, BUFFALO, N.Y.
: FULL YEAR .
. ) Duration glven In hours, Height and perlod groupings include lower value but hot the upper,
. Parlod /=2 Sconds 2-3 Seconds Pt Soconds | . 4£=5 Seconds 5= € Seconds &-7 Seconds /- 7 Seconds
e (e 194819491950 ] Total |1948]1949] 1950 [ Totar {1948 ] 19491950 | Totol | 1948194911950 [ Total[ 1948 |1949]1950 | Tolot [1948 [1949 [1950 | Total {1948 949 |1950 | Tota!
' : Low.l szl €l #|lze| €L |..é] 2], | ‘ S % /8| 6215
) | 22| 18] J0| 60 6l ¢ ¢ é|  AAELIRC)
05| | 76| 22| 36| 96|20 30 ] b6)22)| 26| /2¢)
T : | £0 | 48| 72 1./00) 3% 2|48 & i . 22| 14| B2 234]
) Swl| /8l /8] 6| 42]| 96| o4 #8225 3 ¢ [ 14| 108 5] 278
3 -z \uiw) 22| /8| 24| 5P| e | 1op| 222 |522| 20| 48| 48 | /42| ¢ | 12, /8 /92| 252| 254] 234
w.l 0| 30| 18\ 08282 | psai 288|738 36| 78| 48 | /é2 1 38| 27¢| 35400
\zat| 90\ B 2\ 208 508 Koo 55k e8| 84 1432 061302 6 ) 12 |29 EMiirg Jorzar] |
‘ Swloo L | 86| o) 42| /88| éoy 48\ )2\ /(20 o 12¢| 708 SHzee
! - Yy, [ %% |e2| P0\1328) 66| 8| o2\ 2#| 72| 30| /24| /806|378 | 270|202
. * T T e s A | [T _POL 20| 1301 /R IS0 R Rk | 237|222, | Bbet,
{ 7 B 2| TN 976\ 2N 2761252 Bod Z#e | 72, B3O\ /26 42| ggo| sws e
! | Swl. /2 12| 42| 30| 3o |fo2) /2 . /,2 : ‘ 1. .| é6] 30| 22|/2¢]
‘ 24w, 36| 24| 12| 72| 138| 156) é6|360| F0| sH s8lroz| /2] 4| | 4 R e PP R 2
LW /2 6| /8] 36 |/32] /50t 154 438) 12 | 78| 30 ‘ 156 | /5% | /92| 504
5 ~ j 60! 30|30 (/20 |32 336|252 P00 St S4| 36, /e8] 12 & /8 #98\42¢ | 2% |z |
| 48 12} 4o 48 - sz| éof
8L 1 28] goiz270| /8| 386, /2| bé| & 60| & 72 108 222| 28 |qod
. 22\ | 6 |302) 24| S2| 18 &5 ‘ Ge || M |35
208 270 /68, g42) 22 2@ | Follso| &) bo)| &) 72 252 L) 204 Red!
& | élzzl 6f | élr2 /2 2l ze
1 /8 4 /z*[24 549 45‘ 56, 12y 96|22 /2| 48 & | /2) /8|78 78| éol2/s
i AR 2L /BB Fo | s St /8| &} 6 2 PE| 12| 72\ 2ee
oo 1 | 28 ls50| B2 /zai 22276 | /8| Bol 42| ¢o & led /ﬂ #8192 ) 1ft iSOt
. N B 2 r2. 24| & ¢ /2 é é ‘ /81 /8| 6|42
1 P 3o 30 30, 90|24136 /8 78 /2 21,2 ’2| 66| 78| 48 (792
- §./0 24,48|60 30 2062 &, & 72| 48| ?6i2/4
Lo | A Go sai/e2| 90 46 9%k 2sA £ /8 24|12 12 /56! 1441150 450
' l : . ]l 6 & 20 : | €1 ¢ /2
. . 1 Y e, i o2 220 /8 /8 &) ol r2| /8| 3| /872
| P oo |28, #2] . 6y é 1 |24l 2« 48
i . - 42 42 J2 74 124 24 & el 24816, /RUT2!
s . .. C /8 /8 32| ¢, & 72 s2| szl 27| &| 20! ¢4
-2 w . A C ¢, sz sz 30| ¢, ¢! ¢| | - | szl s | #A
.7V i : 2L L2 FO L&l L2 /2) & .20 L2 L2136 2F V-t
T lweef I L . AN T ) el 2
2-ro) w | v | . o 2e, &, IO . &, 27 Fo| | 24 sz 27 éo
# iz ; : I Z gp La A@ L. 2% g0 | 2 12 76! Z8)
s [ . o 6. | cisz| é's2ir2130] 1 ¢ cl| s2] s8] 18] 78
i) w i ! oo, C /2 & G o298 i 6] ¢ ; sz} &} sz} 3o
e ’ H . : ) LB G /:.L_z;_ W 1IN A &l 2a 29 30! Zue
- w10 Iy ' ] R & A s2| 72} | s
712 | 4y i : h , N | , ! l y 61 & . ! A
_rades : : : : & clceal ¢ L2 L2 L2 £ F
7213 | o | . ! PANS Al
/'-lz_m ' i i | Z! 4 < ! (4
r5-r| 4 . - L L 1 ¢l ¢ l ¢! ¢
1e~/7 | wsw . e [ L i I L2 22
TRTHL 150, 114,12 0,384| /8. 748, 906 2592( 77C 110, 8702974, $48 #7%.330p202| 72 /6 8] BF 29| 2%| s2]| #8) a4zmz:¢;z;;d‘7;:j
. 13
. 3 . N 1 + E
L. leALAm ; ’ N o l ! | 2r6\6r19 ‘fﬂi/l 2
[r |7oray mowss | Lo Cor , , P18 760876024301
1. i [ T . - . .
[ : ’ i ' : . . H l !
*
-
D-7
'."‘,V’M"MM"" o - -;‘ o e 7:....:.“.‘::-‘;' - ‘3‘__._,:“‘ ) oy, PR, AL T 55 e SEY X PRI oINS V.Y SRR T 1, Ly i Lt

i~ R

e e e

ey

S AR o olipuliing




: - -
¢ e .

i,
P
YABLE D-3
STATISTIGAL HINDGAST DATA FOR LAKE ERIE STATION 0, BUFFALO, N, v,
(CE-FREE PERIOD {l APRIL ~ 30 NOV. ) L
Duration Qlvis i hours, Mdght ond perlod groupings include lower vaiue but not the upper.
Perlod] /= 2 Secands 23 Seconds 3~ Seconds £~ 5" Seconds 5"~ € Seconds €~ 7 Secondi /=7 Seconds
winrirsey). 1948119491950 | Tota!| 1948] 19491950 | Tolal | 1548 [1945 | 1980 T Toral 1948119491950 | Totel|1948|i949]1950 | Totel | 1948|1945 17956, Torei 1948 (1949 [1950 | Toto! |
Sl /2| 6l ¢l zel | oo S e Y M . N R A e 2] el éf2e]
A5 sl 4l zal e T T L2 1 ¢ | ‘ | 1 22| /8 2| 2o ;
! 8. 6| 24) 48| 70 20 ‘ ‘ , - o 1P 6} 22 78]
N 36| 20 28|t 30 Fo| ¢ £ . L 1L | 230l egime !
L% Sl a2l /81 6 136| 64| 48] 42| 52 ‘ . A I S I WS WP AR 4P 2 )
| 12 s €1 L8) /8 | £2| 90\ 92| 128|30¢| 24| 34| 24] 2. él | e : | l2o|ssz|2vs sz w
? LW A2\ (28 72| /92 14| 162|448 70| 42| 76 7 | ; L | selze e ag :
-L . Gkl g0 £2 /50 204 | 228 2| 78 | 4o | £ £ |- & ‘ 430 LpoY356 !
f ESw w38 42|14 36T 24| 6 | éa ‘ ! A 72 &o 48 /80
i 3 ey e e | B 96| G 22| 54| bo| 48| /42 /8| 52| 24| 98 . ) L Jrseize!l san|soy ‘
i _ 14| 541192 1300 | 40| 64|02 224 - ‘ S N NN AU S P75 V2 3 0 i
] /8¢ 240 L5201 /50 | ing K54l /18 | w224 of — 0| $20 s .
). W DU B 7 ] . AR AR CIELIN I €1 1T . k. szeze| 82
‘ TEI b VTR s2| ) 8l on| 26| 36 |opo| va T 2l & &~ z| €| ol T A SOV B W7 WP -
. ‘ ¥ o I U SO SR 72 2 B I 7] g et 2yl 220, | é . : ‘ . |/#2| ¢ felzs2
: - s ] SE1 020 (2 28 222) g yog) s3] 24| 42 /2 81 /2] ¢ /2| ‘ 742 228) ssa| Soa)
e [ ] N - & LNz ¢ - €| s2 -
gl L. O 21 &\ 30|/k8| s2| 12 2 A2 | ss S#| s50] 3¢ iz90
4 oo - JoICfo 3| 56| /8| 6| 12| ‘ B 3¢, 48|32
. : 28 R 22122630 | sg | 42| do LAY ARY : 208) /8% | 90| 324
Sw. I . ' , 6 X ét & &1 ‘ ] 1 3 & sz
seluen . | ol e e | 6L 6 2 2| 2ol 2] szl el 2 &30 | || . 7o #2] 20| ez :
T o AU U S R |8l 6l ezl &) £ £)sm 2| /2|12 | 28 o
] $F2 2 160 | 7| 2£1 22 22| £130 bo| 5¢) 2mi/e2 .
L. 2 SO N R DU R S /2 /2 £ & é é i L8] . e|2z9 3
by | o e 1 | €2 o288 s2| 22! 2 * é P2 /8| 22| 30 | 92 i
‘ W | IO I B 4o o | ] bl r2lze| 2l 4! 42| 22 . ‘30| /2| 52| 9c .
] : . : L2 42| o 84 CAR 237X /z /2 #8722 | 9o0l2/0 o
| Sw, o ‘ . ‘ é /2] . ‘ 2 €le | . |z N
7-o1 M5 1 . : ‘ 2 /z|l2ze /8 2| & . €| 22| glzo| /e 5] i
N7 S . : | é /2 : . & | & pz ’!;
i IZ |\ 24) /2! 48 /8 8| & $| 22|08 | 22| /5|05 o
el L é| € él < e
f ol L L L [T, . ] 1 él¢| ¢|ve é| &f €| ok
: 7a ‘ ¢l el ¢ lsa £ €] 6! | /2124
9708 - . ] él ¢ /2 /8 él ¢l 2l50 H
» W] | S T B i ., 6] ¢| &) 12|22 é| €| s8] 30 i
1w . N OO S i i £ 6 /z | € ‘2 4
L ! . ‘ : €1 ¢, éli8] ¢ 212 /2| szlep 22 ..
1z I i él < él e i
. TAL. % 78] 90| 264] ébe\ #92| 630 70| =4o |57 1801596\ 162 192 /50 504] 24 | 1rg | 47| /06| % 70 24 (94 452 rasd 2003 ,7&
c.__«__-".:.‘-..--.‘.,.. o G I : ‘ ‘ FIL Afot\ g0 172 0] Tg
vz T i i ! ' ‘ 5 ' : ! SR | 5w /7 ned ;{ |
P ' ! . 1 i i - ' L 2
Hoy
A
Pt
i
§
i
i H
HERETRN 1}
:
- ~ *
L]
- ;
R
1 I
v
7
D-8
3
Pt}




TABLE D-4 , ; o
STATISTICAL ENERGY . DATA FOR LAKE ERIE 'STATION D, BUFFALO, N. Y.
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TABLE D-8

STATISTICAL ENERGY DATA FOR LAKE ERIE STATION D, BUFFALO, N. Y.
FULL YEAR
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AVERAGE AMOUNT OF ENERGY TRANSMITTED SHOREWARD PER FOOT OF CREST
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SYSTEM COMPOSE

OF WAVES OF SIGNIFICANT HEIGHT AND PERIOD ONLY.
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