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PREFACE

In late 1976 a study to produce a wave climate for US coastal waters was
initiated at the US Army Engineer Waterways Experiment Station (WES). The
Wave Information Study (WIS) was authorized by the Office, Chief of Engineers
(OCE), as a part of the Coastal Field Data Collection Program which is managed
by the Coastal Engineering Research Center (CERC) at WES.

This report, the fifteenth in a series, presents additional extremal
estimates for the Atlantic WIS Phase II wave data. It was prepared by
Mr. W. D. Corson and Mrs. B. A, Tracy with assistance from other members of
the WIS staff which include: Dr. C. E. Abel, Mrs. R. M. Brooks, Mr. P. D.
Farrar, Miss B. J. Groves, Dr. R. E. Jensen, Mrs. J. B. Payne, and Mrs. D. S.
Ragsdale. e

The study was conducted at CERC under the direction of Dr. R. W, Whalin, EE;%E
Chief, CERC, Mr. C. E. Chatham, Jr., Chief, Wave Dynamics Division, and
Mr. D. G. Outlaw, Chief, Wave Processes Branch. Mr. J. H. Lockhart, Jr., OCE,
was Technical Monitor for the Coastal Field Data Collection Program.

Commander and Director of WES during the publication of this report was
COL Robert C. Lee, CE. Technical Director was Mr. Fred R. Brown.
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ATLANTIC COAST HINDCAST, PHASE 11 WAVE INFORMATION:
ADDITIONAL EXTREMAL ESTIMATES

PART I: INTRODUCTION

1. Appendixes A-II of Corson, et al. (1982) presented summaries of
Atlantic Coast Wave Information Study (ACWIS) hindcast wave information for
33 open-ocean locations off the US East Coast. The 33 locations, which are
called stations in Wave Information Study (WIS) reports, are only a portion of
the 73 stations for which wave data* were processed. In this report's appen-
dixes, revised extremal analyses are presented for all 73 of the ACWIS
Phase II stations (Figure 1, Table 1). Only waves generated by extra-tropical
storms are considered. Hurricane-generated waves will be added to the data base
in the near future.

2. The extremal analyses were revised in two ways. First, the 20-year
(1956-1975) ACWIS Phase II wave height data were reanalyzed using a technique
which provides more information on the extremal estimates than the return
period diagrams in Appendixes A through GG of Corson, et al. (1982) (Appen-
dix A). In addition to an improved extremal analysis technique for the
20 years of hindcast data, the 20-year data base was extended to 54 years by
hindcasting 12 severe storms which occurred within 1922 through 1955 (Appen-
dix B). In the following sections of this report, as in Corson, et al.
(1982), a brief description of the return period tables is given, and some

discussion on the use of the tables, including examples, is provided.

* Surface pressure and wind data also were archived as part of WIS (Brooks
and Corson 1984).
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Figure 1. Atlantic Phase II spherical orthogonal grid showing the

East Coast of the US and the Atlantic Ocean. (Numbered points

indicate sites for which wave data were processed; latitude is

shown on the vertical border and longitude is shown on the upper
horizontal border.)
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ACWIS Phase 1I Station

T e

Latitude

deg N

44,24
44,28
44.32
43.64
43.69
43.74
43.79
43.03
43.09
43.15
43,29
43.33
42.54
42.60
42.83
42.11
41.61
40.88
40.94
41.01
41.06
42.12
40.17
40.24
40.32
40.39
39.68
39.12
39.20
38.55
38.63
38.07
37.51
37.59
37.03
36.54
36.06
35.58
35.02
35.09
34.12
34.29
34.38
34.46
34.54

Longitude Station
deg W Number
67.71 46
67.02 47
66.32 48
69.02 49
68.33 50
67.65 51
66.96 52
70.31 53
69.63 54
68.95 55
66.90 56
66.21 57
70,23 58
69.55 59
66.16 60
69.48 61
69.40 62
71.96 63
71.30 64
70.65 65
69.99 66
69.33 67
73.82 68
73.17 69
72.52 70
71.87 71
73.72 72
74.26 73
73.62
74.79
74.16
74.69
75.21
74 .59
75.11
75.02
74,92
74.83
75.34
74,74
77.64
77.04
76.45
75.85
75.25

Latitude
deg N

33.55
33.64
33.73
33.08
32.33
32.42
32.51
32.60
31.86
31.29
31.39
30.73
30.82
30.26
29.79
29.89
29.42
28.95
28.48
28.01
27.54
27.07
27.15
27.23
26.60
26.13
26.20
25.66

Longitude
deg W

78.72
78.13
77.54
78.62
80.26
79.68
79.10
78.51
80.15
80.62
80.01
81.08
80.51
80.98
80.88
80.31
80.21
80.11
80.02
79.93
79.84
79.75
79.20
78.64
79.67
79.58
79.03
79.50

........
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PART II: RETURN PERIOD TABLE DERIVED FROM 20-YEAR DATA BASE

Description

3. The 20 years of ACWIS Phase II wave data provide an excellent data
base for use in extremal wave statistics. The distribution of extreme wave
heights in the ACWIS Phase II data was analyzed to produce an estimate of the
median 50-year wave height at each Phase II station. The interquartile range
for the median 50-year wave height was calculated also. Calculations using
the same distribution were done to produce the median wave heights and their
respective interquartile ranges (Appendix A) for the 20-, 10-, and 5-year
return periods.

4., The first step in producing a probability distribution from the
20 years of data is to sort the wave data at each station by significant
height HS beginning with the largest. The sorted data sets were read into a
computer program which recorded only one extreme wave per storm (a storm was
considered to be a maximum of 5 days long) to be used in the extremal calcula-
tions. A maximum of 25 storm waves was considered to be the station's extreme
waves, but no extreme waves under 4.0m were used. The extreme waves were
ranked using the technique described in Borgman and Resio (1977) and Isaacson
and MacKenzie (1981). The ranking procedure assigns a probability of k/n+l
to an extreme wave (k 1is the rank of the wave with k = n for the highest
wave). This probability corresponds to the probability that the random wave
height variable is less than or equal to the wave height with rank = k .

5. A functional form of this probability function that produces a
straight line when plotted against the wave heights is necessary to make ex-

trapolations beyond the data set. The function

_ -(ax+b)
F(x) = e € (1)

was used, where x 1is one of the k wave height- being represented by the
probability, Fx(x) », and a and b are constants depending on the data set.

Evaluating this equation into a more usable form gives

-1ln[-1n Fx(x)] = ax+b (2)
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6. A plot of -1ln[ln Fx(x)] versus Xx , the wave height, should yield
a straight line with slope, a , and intercept, b . The actual calculations

were done using the form
In(x) = m {-1n[-1n Fx(x)]} + B (3)
where

x = wave height

In(x) = natural log of the wave height

m

B

slope

ordinate intercept

A least-squares fit was applied to the data to find the slope and intercept of
the straight line calculated from the Hs data. It was assumed that the ex-
treme wave heights X s Xy s eneX (n = number of data points) were a se-
quence of random variables and that Xpax Was the maximum for the sequence.
If all the random variables in the sequence have the same distribution func-

tion, then,

F. (x) = [F_(x)]" (4)
Xmax X

7. 1In order to extrapolate to a 50-year wave height, the n value in
Equation 4 is multiplied by 2.5, and Fx(x) , the probability fractile for the
median 50-year wave height, can be calculated by

1
0.5 = F () (5)
where 0.5 (the median) has been substituted for Fx (x) and n 1is the
max
number of data points in the 20-year hindcast wave extrema. This value of

1

(0.5)2'5“ corresponds to an extreme wave height. To find this extreme wave

height it 1is necessary to transform this Fx(x) to an abscissa value using
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1
-1n § -1n|(0.5)2*5" (6)

The corresponding ordinate value (using Equation 3) is the 1n (natural log)
of the extreme wave height. The interquartile range for the 0.25 and 0.75
fractiles can be calculated in the same way to give a range of extreme wave
heights. These values were calculated using Equation 3 to determine the

ordinates for the following two abscissas:

]
-1n §-1nlc0.25)%-°" (7)

and

]

-1n \ -1n (0,75)2'5 J (8)

8. The extrapolated wave heights are affected by the assumed initial
probability distribution and by the data points themselves. It is important
to view the interquartile range rather than only the extrapolated median wave
height.

9. The medians for the 20-, 10-, and 5-year extreme wave heights were
calculated using an approximation for the return period. The familiar formula

for return period (Issacson and MacKenzie 1981) is

1

=T TFm

R (9).

where TR is the return period in years, r 1is &average time between storms,
and P(H) (which corresponds to the probability that the random wave height is
less than or equal to the wave height with rank equal to K (see paragraph 4))
is the initial probability distribution FX(x) of the extreme wave heights.
Obviously, 1 - P(H) 1is the probability of encountering a wave greater than a
wave with rank = K . This can he approximated by

T

~

E %‘+ exp (y) (10)

"1|FU
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y = -1n {-1n[P(H)]} (11)

and
- 7 (Isaacson and MacKenzie 1981) (12)

To gain some feeling for the numbers involved, note that the numerical values
of y , the reduced probability function (see abscissa in Figure 2), are
typically greater than 1.8 for the larger recorded wave heights.

10. The interquartile ranges for the 20-, 10-, and 5-year wave heights
were calculated using the same process as the range for the extrapolated
median 50-year wave height. 1In the case of the 20-year wave height, the

0.25 quartile wave height was calculated by finding the ordinate corresponding

)

-in { -1n}(0.25)" ; (13)

to the abscissa

where n equals number of data points in the 20-year hindcast wave extrema.

The 10-year 0.25 quartile was found by calculating the abscissa as follows:

1

~1ln -1 n/2

=

(0.25) (14)
The 5-year ranges used an exponent of 1/(n/4)

I1. Considering that the extremal estimates were derived from an as-
sumed probability distribution function, the reader should realize that all
the large wave heights will not plot on a least-squares~fit line drawn through
a distribution of those wave heights. Figure 2 indicates the typical varia-
tion between the data points and the least-squares line. It is obvious from
Figure 2 that the least-squares fit was not applied using the lowest data
points. The line's slope and intercept were calculated using all data above
the l-year return period calculated from all the data using Equation 9. This
excludes storms that may be from a population other than severe storms. The
interquartile ranges are shaded around the 20- and 50-year wave heights. The

shaded regions in Figure 2 contain all the wave heights that fall between the
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HS(M)

RETURN PERIOD (YRS)
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ATLANTIC PHASE 2 STATION 35 (37.03N,
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ATLANTIC PHASE 2 STATION 22 (42.12N, 69.33W)

UPPER LIMIT HS(M)  LOWER _LIMIT HS(M)
ASSOCIATED ASSGCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 11.8 13. .9
20 10.2 1%.% 19-2
io 9.4 10.9 9.1
5 8.6 16.0 8.4
ATLANTIC PHASE 2 STATION 23 (40.17N, 73.82W)
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 9.2 10.5 8.3
9 7:3 83 &8
s 6.3 7.4 5.8
ATLANTIC PHASE 2 STATION 24 (40.264N, 73.17W)
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSQCIATED ASSQCIATED
RETURN PERIOD (YRS) HS(M} WITH .75 FRACTILE WITH .25 FRACTILE
50 9.1 . 8.5
20 . lg.i 7.6
10 7.3 8.4 7.1
5 6.7 7.8 6.5
ATLANTIC PHASE 2 STATION 25 (40.32N, 72.52W)
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 9.8 10.9 9.1
20 8.5 9.8 8.1
10 7.8 9.0 7.5
5 7.2 8.3 6.9
ATLANTIC PHASE 2 STATION 26 (40.39N, 71.87W)
i L ey 1 7 L
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 10.5 1.6 9.6
2 38 g4 87
5 713 8.9 7.4
ATLANTIC PHASE 2 STATION 27 (39.68N, 73.72W)
P ShE TRt LOMER S Teno ™)
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 8.6 9.3 8.0
i3 3 8:8 $:3
s 6.4 7.4 6.2
ATLANTIC PHASE 2 STATION 28 (39.12N, 74.26W)
P SOE A gt LOMER T iTeno ™)
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE MWITH .25 FRACTILE
5 .1 . 7.7
i 4 B i
2:2 7.2 6.2
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RETURN PERIOD
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ATLANTIC PHASE 2 STATION 15 (42.83N, 66.16W}

UPPER LIMIT HS(M) LONW
ASSOCIATED
(YRS) HS(M) WITH .75 FRACTILE HWI
12.3 13.7
10.6 12.2
. 11.2
. 10.3

ATLANTIC PHASE 2 STATION 16 (42.11N, 69.48W)

UPPER LIMIT HS(M}  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
(YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
10.9 12.3 9.9
9. 16.% 8.8
8.3 9.9 8.0
7.6 9.0 7.3
ATLANTIC PHASE 2 STATION 17 (41.6IN, 69.40K)
uppsn LIMIT HS(H)  LOKER LIMIT HS(M}
ASSOCIATED ASSOCIATED
(YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
11.2 iz.a 10.3
9.6 171 9.2
8.8 10.2 8.5
8.1 9.4 7.8
ATLANTIC PHASE 2 STATION 18 (40.88N, 71.96&)
UPPER LIMIT HS(M)  LOKER LIMIT HS{(M)
ASSOCIATED ASSOCIATED
(YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
10. 11.4 9.1
e.% 1%.0 8.0
7.6 9.1 7.3
6.8 8.2 6.6
ATLANTIC PHASE 2 STATION 19 (40.94N, 71.30W)
UPPER LIMIT HS(M)  LOWER LIMIT HS(H)
ASSOCIATED ASSOCIATED
(YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
11.0 12.4 10.0
32 i3 87
7. 9.1 924
ATLANTIC PHASE 2 STATION 20 (41.01N, 70.65MW)
UPPER 5% ETEHS(H) LONEgsbé?}¥EHS(M)
(YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
11.2 12.6 10.4
9. 1.3 9.3
8.8 10.3 8.5
. 9.5 7.8
ATLANTIC PHASE 2 STATION 21 (41.06N, 69.99W)
i S Y Ry 11 Y. R
(YRS) HS(M) WITH .75 FRACTILE MITH .25 FRACTILE
2.0 3.4 11.0
1§:4 i 3
8.4 0.0 8.1
A4
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. ATLANTIC PHASE 2 STATION 8 (43.03N, 70.31W)

UPPER LIMIT HS(M)  LOKER LIMIT HS(M)
. ASSOLTATED ASSOCIATED
" RETURN PERIOD (YRS) HS(M) WITH o765 FRACTILE  WITH .25 FRACTILE
s 0 8.0 .7 7.
8 8! g4 4
K 5 6.2 7.0 .0
- ATLANTIC PHASE 2 STATION 9 (43.09N, 69.63W)
- UPPES HTGETHS)  LougE gy g o)
| RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
- 50 9.3 10.3 8.6
20 a1 33 7:8
fo 7.4 8. 2.3
5 628 7.3 6.6
ATUANTIC PHASE 2 STATION 10 (43.15N, 68.95W)
UPPER _LIMIT HS(M)  LOMER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 9.6 0. 8.9
30 §:3 19:2 8.9
fo 7. 8.8 1
5 43 8:1 6.8
ATLANTIC PHASE 2 STATION 11 (43.29N, 66.90W)
» UPPER_LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 11.7 3, 10.7
20 3.3 i1.§ 96
fo 9:0 0.7 8%
5 8.2 9.7 7.4
ATUANTIC PHASE 2 STATION 12 (43.33N, 66.21W)
| UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSGCIATED ASSOCIATED
, RETURN PERIOD (YRS) HS(M) WITH -75 FRACTILE WITH .25 FRACTILE
- 50 1.7 3.0 10.
. 20 }g.l i%.g 9.2
- 2 aig 9.9 322
) ATUANTIC PHASE 2 STATION 13 (42.54N, 70.23W) ,
/
. UPPER_LIMIT HS(H)  LOWER LIMIT HS(M) S
. ASSOCIATED SSOCIATED R
: RETURN PERIOD (YRS) HS(M) WITH .76 FRACTILE WITH .25 FRACTILE S
~ 5 b3 7 =
0 711 8. %29 v
5 &6 7.6 4 N
) ATLANTIC PHASE 2 STATION 14 (42.60N, 69.55W) 2
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) ;
ASSGCIATED ASSLIATED
RETURN PERIOD (YRS) HS(M) WITH 75 FRACTILE WITH .25 FRACTILE :
50 9.8 1.9 3-1 o
3n 8.4 9 g ]
fc 7:8 8¢ ‘5 T
: £ %3 8. 6.3 o)
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APPENDIX A: RETURN PERIOD TABLE DERIVED FROM 20~YEAR DATA BASE
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PART IV: SUMMARY

21. The technique to estimate extreme significant wave heights dis-
cussed in this report is considered to be the most appropriate to use with the
ACWIS wave data. The interquartile ranges are provided to remind the reader
that there is a probability that the median 50-year (or other return period)
Hs estimated may be exceeded or not reached. At some ACWIS stations the
interquartile range exceeds 2m. It is important that a designer of coastal
structures be aware of the range of possible extreme significant wave heights
and that these wave heights have a probability of occurring in any given year
(Table 2).

22. It is expected that the WIS wave data will continue to undergo re-
visions and additions in order to provide the most informative wave statistics
to coastal workers. The changes will be published when appropriate (as in
this report) and will be incorporated into the WIS Sea-State Engineering
Analysis System (SEAS) for direct access by US Army Engineer Districts
(Ragsdale 1983).
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-1n {-1n](0.5)1-8%0

from 100 = 1.85(54) . The interquartile ranges for the median 100~year wave
height were derived as discussed in the previous sections of this report con-
cerning the other return period estimates. The 50-year wave height extrema
were calculated also.

18. Since a storm which is severe along the North Atlantic shores may
not even affect the South Atlantic coast, the storms may represent the ex-
tremes in some areas rather than in others. Therefore, an extremal analysis
was performed for the ACWIS Phase II station if five of the pre-1956 storms
produced an HS greater than 5.5m. The analytical procedure combined the
pre-1956 storm waves greater than 5.5m with extreme waves over 5.5m in the
20-year hindcast. The results of the extremal analyses are presented in
Appendix B. These results include a median 100-year and median 50-year wave

with their respective interquartile ranges.

Use of the Table

19. The 50-year extreme wave estimates in Appendix B are considered to
be more appropriate than those in Appendix A due to the enlarged data base

(54 years instead of 20 years). However, for several stations, waves from the

7
A

AT

pre-1956 storms did not meet the requirements noted above; for these stations

the reader should use Appendix A. )
Y

N

)

Example o

.

20. In Appendix B sta 40 shows the median 100-year Hs to be 17.6m and ffﬂ

an interquartile range of 15.2m to 21.2m (see page B5). Using Table 2 it can k}i
be seen that there is a probability of 0.0l for a wave equal to or greater ﬁER
than 17.6m to occur at sta 40 in any one year. Table 2 also shows that there 1;3

is a 0.64 probability for a wave equal to or greater than 17.6m to occur in S

100 years.

14




PART III: RETURN PERIOD TABLE DERIVED FROM THE 54-YEAR DATA BASE

Description

15. In addition to the extremal analyses of the 20 years of Phase II
wave heights, extremal analyses of wave heights for storms prior to 1956 were
performed. The storms prior to 1956 selected for analysis were chosen to
represent the most severe storms for the US Atlantic Coast. The dates of the
extra-tropical storms (pre-1956) selected are:

a. 27-31 January 1922.
b. 9-13 March 1924,
2-6 March 1931,
26~29 November 1932,
25-29 January 1933.
28 November-2 December 1945.
20~22 February 1947,

Il |0
o e e e

31 January-2 February 1948.

24-27 November 1950.

6~9 January 1952.

26-29 February 1952.

5-8 November 1953.

Hindcast wave data for the storms were derived using the WIS numerical wave

model which uses wind fields for input (Resio and Tracy 1983). The wind field

Tl N O T

data for the storms were reconstructed under contract by Oceanweather, Inc.,
under the direction of Dr. V. Cardone.

16. By hindcasting the storms prior to 1956 the Phase II data base has
been extended from 20 years to 54 years. Assuming that the listed 12 storms
between 1922 and 1955 represent the storms of record for this period, this
S4-year data base can be used to extrapolate to a wave height associated with
the 100-year return period using the procedures discussed in previous sections
of this report. It must be assumed also that the storms occurring from 1922
to 1955 represent a population of storms similar to the most severe storms
represented in the WIS 1956-~1975 hindcast.

17. Since the input data set encompasses 54 years, the median 100-year

wave height was calculated using the abscissa function

13
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X lower limit of wave period TL is given in Isaacson and MacKenzie (1981) as oo
AR ."'n

..: R *u

T, = »’10.25*1{s (15)

where the period is assumed to be limited by a characteristic wave steepness

of 0.0625, i.e., 1/16. Since the ACWIS Phase II wave data represent deepwater ;‘
conditions, it is possible for the extrapolated Hs to occur from any direc- T}
tion. However, as a conservative approach the reader may wish to assume that &:
the extrapolated Hs will be traveling from the open-ocean toward the coast. %5:

3

Example

14. 1In Appendix A the median 50-year Hs for sta 1 is 11.2m, and the
interquartile range is from 9.9m to 13.0m (see page A2). Using Table 2 it can

vy P I

1 . et
. FL
KA P I S ]

be seen that the median 50-year Hs or a larger Hs has a probability of

0.02 of occurring in any one year.

et .
ta e
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0.25 and 0.75 probability of the 20- and 50-year median wave heights. For

example, these ranges indicate that 75 percent of the 50-year wave heights

should (based on the assumed probability distribution function) fall at or

S gl BRSNS

below the 0.75 quartile of the 50-year wave height. It is also possible that

a wave height can occur outside of these ranges.

P

Use of the Table =

P

12. Appendix A contains the return period tables calculated from the ?

data in the 20-year hindcast. These tables contain the medians of the 50-, -

20-, 10-, and 5-year wave heights, and it is expected that these medians and

T

their respective interquartile ranges will be used for estimates of extremes
for design applications. The 0.25 and 0.75 fractiles are provided to indicate
the possible variation in the extreme estimates. It should be noted that

there is a probability of extreme wave heights occurring in any year. Table 2

[ AU

indicates the probabilities associated with the wave heights of the various
return periods for selected time intervals. Thus the reader is allowed to
take a wave height associated with a return period and find the probability
that this wave height or a larger wave height will occur in 1, 10, 25, 50, or

[ i

100 years.
13. It is difficult to represent the wave period and direction that will

be associated with the extrapolated wave heights. One means of estimating a

Ty

‘!

Table 2

Probabilities of Extreme Wave Heights* ;

I

Probability of Getting One or More Storms with Return L

Return Period Period Waves or Bigger Waves in this Many Years A
Years 1 10 25 50 100 :

5 0.20 0.89 >0.99 >0.99 >0.99

10 0.10 0.65 0.93 >0.99 >0.99 y

20 0.05 0.40 0.72 0.92 >0.99 %

50 0.02 0.18 0.40 0.64 0.87 s

100 0.01 0.10 0.22 0.39 0.63

* From Reich (1973). &
:
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Figure 2. Representative graph of 1n of Hs as a function

for H

of the reduced probability function.
and the return period.

(A scale also is given

shown for the 50-year and 20-year waves.)
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RETURN PERIOD
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RETURN PERIQD
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RETURN PERIOD
50
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ATLANTIC PHASE 2 STATION 43 (34.38N, 76.45W)

(YRS)

(YRS)

(YRS)

(YRS)

(YRS)

(YRS)

(YRS)

UPFEgsLéNxT HS(H) Lo”igséé?§¥535("’
HS(M) WITH . FRACTILE WITH .25 FRACTILE
g8 § 7:8
7. 4 6.8
6.% 7.3 6.4
ATLANTI. PHASE 2 STATION 44 (34.46N, 75.85W)
UPPER LIMIT HS(M) LOWER LIMIT HS(M)
ASSO TED ASSQCIATED
HS(M) WITH .7gIéRECTILE WITH .25 FRACTILE
9.7 .7 .
3:7 1§.7 a".g
9.% .0 7.
. 8.4 7.1
ATLANTIC PHASE 2 STATION 45 (34.54N, 75.25W)
UPPER EHIT HS(M) LOWER LIMIT HS(M)
QCIATED ASSOCIATED
HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
1.8 13.4 10.7
t:1 i 8
8.2 9:2 7.6
ATLANTIC PHASE 2 STATION 46 (33.55N, 78.72KW)
PP S ATeRS M) LOWER LIMIT HS(M)
HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
.7 . .
s: 33 §:3
g- 2.3 5.5
. .0 5.2
ATLANTIC PHASE 2 STATION 47 (33.64N, 78.13W)
UPPER _LIM T HS(M) LOWER LIMIT HS(M)
ASSOCIATEC SOCIATED
HS(M) WITH .75 FRACTILE HITﬁS 25 FRACTILE
.6 7.
g.g 8. % 6.§
6.1 Z §29
ATLANTIC PHASE 2 STATION 48 (33.73N 77.54UH)
o L H gstr) - LOWER LINITeHS(™?
HS(M) WITH .75 FRECTILE WITH .25 FRACTILE
. 9.4 .0
53 i3 &4
‘3 2:3 8:3
ATLANTIC PHASE 2 STATION 49 (33.08N, 78.62W)
UPPER _LIM T HS(M) LOHER LIH{T HS(M)
ASSOCI A SSQCIATED
HS(M) WITH .75 FR ECTILE WITH .25 FRECTILE
4% . .
Z:4 9.§ §.2
83 g:2 R

A8




RETURN

RETURN

RETURN

RTTURN

RETURN

RETURN

RETURN

ATLANTIC PHASE 2 STATION 50 (32.33N, 80.26W)
UPPER §I?}¥EHS(") LOWER sg% £¥ gS(H)
PERIOD (YRS) HS(M) WITH g FRACTILE WITH .25 FRECTILE
50 6. 6.4 5.7
i oS £ £
5 5.0 5.4 22
ATLANTIC PHASE 2 STATION 51 (32.42N 79.68U)
UPPER LIMIT HS(M) LOWER LIMIT HS(M)
AT ASSOCIATED
PERIOD (YRS) HS(M) WITH ? EIFREETILE WITH ?25 FRACTILE
50 .7 8.4 7.
%g g.z ;.6 6.%
4 : :¢ g:8
ATLANTIC PHASE 2 STATION 52 (32.51N, 79.10W)
UPPER _LIMIT HS(M) LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
1] . .7 .5
go 8.0 9.9 5.9
10 . 7.4 A
5 . 7.0 6.0
ATLANTIC PHASE 2 STATION 53 (32.60N, 78.51W)
UPPE 3IHIT HS(M) LOKER LIMIT HS(M)
SSOCIATE SSOCIATED
PERIOD (YRS) HS(M) WITH .75 FRAgTILE WITI ?gS FRACTILE
0 .2 .9 7.7
i it 34 8
5 6.6 ;13 223
ATLANTIC PHASE 2 STATION 54 (31.86N, 80.15W)
UPPER égH{T HS(M) LOWER LIMIT HS(M)
ASS ASSOCI T&D
PERIOD (YRS) HS(M) WITH .75 FREETILE WITH .25 FRACTILE
<3 .9 6.
?g §.7 g§ 8:3
3 '3 : 2:d
ATLANTIC PHASE 2 STATION 55 (31.29N, 80.62W)
UPPER _LIMIT HS(M) LOWER éIH{T S(M)
ASSOCIATED ASSQCIATE
PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH . FRACTILE
50 . . .
38 g.e §§ Z.§
5 23 6.6 325
ATLANTIC PHASE 2 STATION 56 (31.39N, 80.01W)
UPPER § MIT HS(H) LOWER é Hx HS(M)
SOCIA SSOCI D
PERIOD (YRS) HS(M) WIT S 5 F; ACTILE NITﬁ .25 F iCTILE
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- ATLANTIC PHASE 2 STATION 57 (30.73N, 81.08W) e
UPPER LIMIT HS(M) LOWER LIMIT HS(M) Ca
oy SSOCIATED ASSOCIATED Y

i RETURN PERIOD (YRS) HS(M) WITH J5 PRACTILE  WITH o925 FRACTILE Lot
. ! £y 60 £ P
e o : §§ z?
5 . 5. 4. o
_~-_l_- ATLANTIC PHASE 2 STATION 58 (30.82N, 80.51W) :-":.
Ve UPPERSIUITAS)  LOMEE T sty L

RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE .

* 2 3 %7 3 o

fo % : : P
g {3 §73
SRk ATLANTIC PHASE 2 STATION 59 (30.26N, 80.98W) e

. L
. UPPER _LIMIT HS(M)  LOWER LIMIT HS(M) =
ASSOCIATE ASSOCIATED b

RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE

) 50 7.0 7.5 6.6 ‘

' i £ 2 £l

- 5 5.5 6.2 5.4

. ATLANTIC PHASE 2 STATION 60 (29.79N, 80.88K)

o UPPER LIMIT HS(M)  LOWER LIMIT HS(M)

» ASSOCIATED SSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE :
C 50 7.5 8.1 7:3

: 20 6.8 7.8 8
S 1o 64 7. 6.2 EAK
-~ 5 0 6.7 5.9

: ATLANTIC PHASE 2 STATION 61 (29.89N, 80.31W)

: UPPEEAIETES(T)  LONGR I st b,
o RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE oo
50 7.7 8.2 .3 e

- 20 0 7.7 3 NS

io 6 13 5 o
T 5 3 29 6.1 ol
el ATLANTIC PHASE 2 STATION 62 (29.42N, 80.21M) ;‘

o~
A UPPER _LIMIT HS(M)  LOKER LIMIT HS(M) L

e ASSOCIATED ASSOCIATED F’f-;
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE [
S 50 7.9 8.4 7.5
g g.g %.9 29

N 8 8 3 §:3 "

e E"' ~
[ ) ATLANTIC PHASE 2 STATION 63 (28.95N, 80.11W) !_1

UPPER_LIMIT HS(M)  LOWER _LIMIT HS(M) N
RS ASSOCIATED ASSOCIATED S

RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE o
0 7. 7. .
L 29 3:3 7:% ‘2 o

. 10 6.2 6:8 0

5 5.8 5 6 n

o o
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ATLANTIC PHASE 2 STATION 64 (28.48N, 80.02W) j-:: ;
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) .
ASSOCIATED SSOLIATED e
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE ®
50 .4 . .9 =
4 g.s 8:2 §g 4
0 1 6.9 3 ]
5 5.6 6.4 5.5 ]
: -]
ATLANTIC PHASE 2 STATION 65 (28.01N, 79.93M) ot
UPPER _LIMIT HS(M)  LOWER LIMIT HS(M)
ERsLTATED ESSOLTATED ~
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE [ 3 ;
50 7.5 8.2 7.0 B
29 6.6 78 6.4 g
. . - ">
: £4 &8 g8 2]
ATLANTIC PHASE 2 STATION 66 (27.56N, 79.84W) 1'_:'-“
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) Y
ASSOCIATED ASSOCIATED )
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE S
50 6.6 7.1 6.2 -
i i 5] gl :
5 2:3 5.8 2:3
A
ATLANTIC PHASE 2 STATION 67 (27.07N, 79.75W) __j
UPPER _LIMIT HS(M)  LOWER LIMIT HS(M) D |
ASSOCIATED ASSOCIATED S
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
50 7.7 8.5 7.0
20 6.6 7. 6.3
10 6.0 7.0 5.8
5 5.5 6.4 5.3
-‘ 1
ATLANTIC PHASE 2 STATION 68 (27.15N, 79.20W) i.u
UPPER _LIMIT HS(M)  LOWER LIMIT HS(M)} e
ASSOCIATED ASSOCIATED o
RETURN PERIOD (YRS) HS(X) WITH .75 FRACTILE WITH .25 FRACTILE
50 8.6 9.6 7.9 e
20 7.4 8.6 21
10 6.8 7.9 6.
[ 12 7.2 6.0
RN
ATLANTIC PHASE 2 STATION 69 (27.23N, 78.64MW) ®
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE MWITH .25 FRACTILE
50 8.5 9.3 7. -
20 7.3 8.4 . .
10 6.8 1.8 .
5 6.2 7. .1
ATLANTIC PHASE 2 STATION 70 (26.60N, 79.67W) [ ]
S
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
SSOLIATED ASSOCIATED -
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE MWITH .25 FRACTILE
i i 4 {3 =
5 5.5 6I§ slg N
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ATLANTIC PHASE 2 STATION 71 (26.13N, 79.58N)

UPPEECATETIS(N)  LoMEB LT s
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRECTILE
50 . 9. 7.
2 33 §:4 8
5 6.2 7.2 221
ATLANTIC PHASE 2 STATION 72 (26.20N, 79.03W)
UPPER LIMIT HS(M) LONER LEHIT HS(M)
SSOCIATED SSOCIATED
RETURN PERIOD (YRS) HS(M) MITH 75 PRACTILE  WITH S5 RACTILE
. . .7
2 g4 i1 37
g 4.4 .8 %:2
ATLANTIC PHASE 2 STATION 73 (25.66N, 79.50K}
UPPER Bé"“ HS(M)  LOWER LIMIT HS(M)
SSOCIATED SSACIATED .
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE .lj
?g §.§ %‘g g.; :.--i
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o ATLANTIC PHASE 2 STATION 3 (64.32N, 66.32M)
- UPPER _LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED SSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 10.9 12.6 9.7
N 50 9.0 il.4 8.7
ATLANTIC PHASE 2 STATION 14 (42.60N, 69.55W)
o UPPEE AT LokER T s
s RETURN PERIGD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE 1
100 10.5 2.0 9.5 I~
- 50 9.2 153 8.6 !11
. ATLANTIC PHASE 2 STATION 15 (42.83N, 66.16M) s
Ay UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) IS
ASSOCIATED 3 o
s RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
i 100 12.3 13.9 1.2 :
50 110 12.8 0.3
ATLANTIC PHASE 2 STATION 16 (42.11N, 69.48W) - 'i
o UPPER_LIMIT HS(M)  LOWER LIMIT HS(M)
- ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE e
Lo 100 10.4 11.5 9. .
- 50 9.4 10.7 3:$ S |
o ®
- ATLANTIC PHASE 2 STATION 17 (41.61N, 69.40W) =T
“w .- L.-
. UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) e
IATED ASSOCIATED
: RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
o R
<. 100 .8 . 10.7
- 29 13:8 13:3 8:3
' ATLANTIC PHASE 2 STATION 18 (40.88N, 71.96W) ®
MIT HS WER LIMIT H )
ol 0,73 ey 1.7 L )
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE 1
100 10. 12.
e 50 $:8 it:3 3:8 =)
o
ATLANTIC PHASE 2 STATION 19 (40.94N, 71.30MW) ®
T
e UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) T
e ASSOCIATED ASSOCIATED o
s RETURN PERIOD (YRS) HS(M) WITH 9 FRACTILE  WITH 25 FRACTILE e
100 3. 5.4 1. O
o 2 B2 3.9 13 )
"
' ATLANTIC PHASE 2 STATION 20 (41.0IN, 70.65W) 21
uPPER §§r1u'r HS(M)  LOWER (I:!iI}T HS(M) ‘“
RETURN PERIOD (YRS) HS(M) WITH 76 PRACTILE  WITH 25 FRACTILE -
1 : . i
] 15:3 14:§ h:3
ATLANTIC PHASE 2 STATION 21 (41.06N, 69.99W) _j
v UPPER éégﬂ S(M)  LOWER é Hii gsm» §
S ASS 3 SsSOCI 7]
RETURN PERIOD (YRS) HS(M) WITH PRACTILE  WITH 25 FRACTILE S
3 :2 12:¢ 3 g
o <
- .-__l.tj
9 »
'-“_ RS
.r ~.;..:
.-;'. Bz :;_‘
" .‘.
e NEN
. e
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RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

PERIOD
100
50

PERIOD
100
50

PERIOD

100
50

PERIOD

100
50

PERIOD
100
50

PERIOD

100
50

PERIOD

'8

PERIOD

'8

PERIOD

8

(YRS)

(YRS)

(YRS)

(YRS)

(YRS)

ATLANTIC PHASE 2 STATION 22 (42.12N, 69.33W)
UPPER LIMIT HS(M) LOWER LIMIT HS(M)
SOCIATE ASSOCIATED
HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
. 4.9 2.0
1t:3 13:3 i§:3
ATLANTIC PHASE 2 STATION 23 (40.17N, 73.82W)
UPPER _LIMIT HS(M) LOXER bI T HS(M)
ASSOCIATED ASS g TED
HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
. 9.9 1
18:8 13:2 i:8
ATLANTIC PHASE 2 STATION 24 (40.24N, 73.17W)
UPPER LIMIT HS(M) LONER 51 IT _HS(M)
SgC ATED SOCIATED
HS(M) WITH .75 FRACTILE NITH .25 FRACTILE
7.3 1.7 4.4
iS.O %8.5 i2.3
ATLANTIC PHASE 2 STATION 25 (40.32N, 72.52W)
UPP éI {; HS(M) LONEgséé?}¥EgS(H)
HS(M) HIT .7% FRA 8TILE WITH .25 FRACTILE
6.4 0.0 4.
i2.9 %7.6 }2.!
ATLANTIC PHASE 2 STATION 26 (40.39N, 71.87W)
UPPER LIM T_HS(M) LOWER 51"17 HS(M)
SSOCIATED ASSOGIATED
HS(M) WITH 9 FRACTILE WITH .Zg FRACTILE
4.7 7. .
12:1 12: it:2
ATLANTIC PHASE 2 STATION 27 (39.68N, 73.72W)

(YRS)

ATLANTIC PHASE 2 STATION 28 (39.12N, 74.

(YRS)

ATLANTIC PHASE 2 STATION 29 (39.20N, 73.

(YRS)

ATLANTIC PHASE 2 STATION 30 (38.55N, 74.

(YRS)

HS(M)

13:3

£8:3

HS(M)

18:3

HS(M)

£3:2

UPPER LEHIT HS(M)
SSOCIATE
WITH .75 FRACTILE

8:2

UPPEgsbg?ET HS(M)
WITH .75 F;ECTILE

AR

UPPER E?{¥ HS(M)
HITH 5 FRieTILE

59:5

AL 315
B3

B3

LOWER LIM IT HS(M)
SSOg TED
WIT FRACTILE

15:3

26W)
LOKER LIUIT HS(H)
WITH .Zg FRECTILE
15:8
62KW)
LONER T _HS(M)
NITG é ;i TILE
3-8
794)
LOKER LIM S(M)
arrASSgLTATel”

12:%
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RETURN PERIOD (YRS)

100
50

RETURN PERIOD (YRS)

100
50

RETURN PERIOD (YRS)
100
50

RETURN PERIOD (YRS)
100
50

RETURN PERIOD (YRS)

100
50

ATLANTIC PHASE 2 STATION 31 (38.63N, 74.
UPPER _LIMIT HS(M)
ASSQOCIATED
HS(M) WITH .7 FRECTILE
Z. 1 38.2
7.8 30.1
ATLANTIC PHASE 2 STATION 32 (38.07N, 74.
R
HS(M) WITH .75 FRACTILE
20.7 26.
15.4 Zg.%
ATLANTIC PHASE 2 STATION 33 (37.51N, 75.
o
HS(M) WITH .75 FRACTILE
19.8 24.7
14.9 21.1
ATLANTIC PHASE 2 STATION 34 (37.59N, 74.
UPeES BLUIT o)
HS(M) WITH .75 FRACTILE
6. 8.7
16:2 19:3
ATLANTIC PHASE 2 STATION 35 (37.03N, 75.
UPPLE LT A5
HS(M) WITH .75 FRACTILE
19.4 23.6
15.3 20.6

ATLANTIC PHASE 2 STATION 36 (36.54N, 75,

RETURN PERIOD (YRS)

100
50

ATLANTIC PHASE 2 STATION 37 (36.06N, 74.

RETURN PERIOD (VRS)
100
50

ATLANTIC PHASE 2 STATION 38 (35.58N, 74.

RETURN PERIOD (YRS)

100
50

ATLANTIC PHASE 2 STATION 39 (35.02N, 75.

RETURN PERIOD (YRS)

100
50

»
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HS(M)

23. 3
16.8

HS(M)

19.4
15.0

HS(NM)

18:7

HS(M)

13:2

UPPER LIMIT HS(M)
ASSOCIATED
WITH .75 FRACTILE

23:3

IM S(M)

UPPER L
S0
7 TILE

IT H
ﬁ IATED
WITH . FRAC

5:8
5

[ il

S(M)
TILE

uePs ARTY

WITH .75 FRAC
22.1
19.4

B4

-
W

IS Al Vi N Sl VR S N R Ml e B St el S P el M e P e

16UW)
LOKER LIMIT HS(M)
ASSOCI; D
WITH .25 ;ECTILE
69W)
LOWER LIMIT HS(M)
ASSbCIATED
WITH .25 FRACTILE
7.
13:8
21W)
LOWER LIMIT HS(M)
ASSOCIATED
WITH .25 FRACTILE
6.
168
59W)
LOKER LIMIT HS(M)
ASSOCIATED
WITH .25 FRACTILE
4.
13:2
11W)
LOWER LIMIT HS(M)
ASSOCIATED
WITH .25 FRACTILE
1
15:2
0243
LOWER LIMIT HS(M)
ASSOCIATED
WITH .25 FRACTILE
18.9
15.7
92KW)
LOMER _LIMIT HS(M)
ASSOCIATED
WITH .25 FRACTILE
16.5
14.2
83KW)
LOWER LIMIT HS(M)
ASSOCIATED
WITH .gg FRACTILE
16.
14.8
34W)
LOWER LIMIT HS(M)
ASSOCIETED
WITH .25 FRACTILE
5.
13:8

« Ty cy
r o
.
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ATLANTIC PHASE 2 STATION 40 (35.09N, 74.74W)

‘ UPPER_LIMIT HS(M)  LOMER LIMIT HS(M)
i RETURN PERIOD (YRS) HS(M) WITH C7S FRACTILE  WITH 25 FRACTILE
‘ 100 7.6 21.2 5.
" 50 12:8 {1:2 13:5
ATLANTIC PHASE 2 STATION 61 (34.12N, 77.64M)
VPP MUITASIN) oM pugr i)
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE MITH .25 FRACTILE
-
100 5. 7.7 13.6
] 50 i2:3 §:3 i2:%
) ATLANTIC PHASE 2 STATION G2 (34.29N, 77.04MW)
. UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSGCIATED ASSOCIATED
RETURN PERICD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 18.8 3.4 5.
l 50 14.4 83 13:8
ATLANTIC PHASE 2 STATION 43 (34.38N, 76.45W)
UPPER_LIMIT HS(H)  LOWER LIMIT HS(M)
ASSOCIATED SSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
6. ; 6.
138 15:2 13:3 12:2
]
ATLANTIC PHASE 2 STATION 44 (34.46N, 75.85W)
VPP MIUTASU0 LM pIugT g
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
10 . 8.7 .
3 13:8 18:2 13:3
. ATLANTIC PHASE 2 STATION 65 (364.5GN, 75.25M)
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSGCIATED ASSOCIATED
RETURN PERIOD (YRS) KS(M) WITH .75 FRACTILE MWITH .25 FRACTILE
" 100 6. 9.8 4.%
- 23 $:% {3:8 123
B ATLANTIC PHASE 2 STATION 46 (33.55N, 78.72W)
: UPPER LTMIT HS(M)  LOKER LIMIT HS(M)
3 ASSGCIATED
. RETURN PERIOD (YRS) HS(M) WITH S FRACTILE  WITH o985 FRACTILE
- 100 4.5 . 3.2
- 50 i2:2 {g,% §3:3
i' ATLANTIC PHASE 2 STATION 47 (33.64N, 78.13W)
UPPEMUIT S LokER A s
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
1 .4 9.4 4.
2 13:3 19:4 12:3
ATLANTIC PHASE 2 STATION 48 (33.73N, 77.56W)
) UPPER_LIMIT HS(M)  LOWER LIMIT HS(M)
X SSOCIATED ASSOCTATED
by RETURN PERIOD (YRS) HS(M) WITH .76 FRACTILE WITH .25 FRACTILE :
' 10 % 17.7 3, A
- 5 ig.o 1Z.o 12.3 SO
o e
y .
. =
: ‘::.'
. A
: BS
) R
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ATLANTIC PHASE 2 STATION 49 (33.08N, 78.62W) o
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) .o
ASSOCIATED ASSOCIATED -
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE o
100 15.1 17.1 13.6 !-,1
50 12.8 15.7 12:4 R
R
ATLANTIC PHASE 2 STATION 50 (32.33N, 80.26W) <)
UPPER LIMIT HS(M)  LOWER LIMIT _HS(M) :
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 12.0 12.7 11.5
50 1.6 12.2 111
ATLANTIC PHASE 2 STATION 51 (32.42N, 79.68W)
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 12.4 13:4 11.7
50 113 2.7 1.1 }
ATLANTIC FHASE 2 STATION 52 (32.5IN, 79.10W) QJ
)
UPPER _LIMIT HS(M)  LOWER LIHIT HS(M) e
ASSCCIATED ASSGCIATED :
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE e
100 15.0 17.9 13.0 ‘:j
50 12:1 15.8 i1.5 —
»
ATLANTIC PHASE 2 STATION 53 (32.60N, 78.51W) : 7
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M) L
ASSOCIATED ASSOCIATED o
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE T
100 13.2 15.2 11.8 -
50 11.2 13.8 10.7 —
ATLANTIC PHASE 2 STATION 54 (31.86N, 80.15K) !’.1
UPPER_LIMIT HS(M)  LOMER LIMIT HS(M} .
ASSOCIATED ASSOCIATED -l
RETURN FERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE N
100 11.5 12.7 10.6 <
50 10.2 i1.8 9.9 -;,J
ATLANTIC PHASE 2 STATION 55 (31.26N, 80.62W)} »
-~y
UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSGCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE !
100 13.6 16.1 12.0 -
50 11.2 14.3 10.7 )
ATLANTIC PHASE 2 STATION 56 (31.39N, 80.01N)
UPPER _LIMIT HS(M)  LOWER LIMIT HS(M)
ASSGCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 13.8 16.4 12.0
50 111 14.5 10.6
ATLANTIC PHASE 2 STATION 57 (30.73N, 81.08K)
UPPER LIMIT HS(M)  LOWER_LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (VRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 11.2 12.8 10.1
50 5.8 11.7 9.2

--A-‘:'_.'."-_'-',.-\.‘-. O
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ATLANTIC PHASE 2 STATION 58 (30.82N, 80.51W)
PPER_LIMIT HS(H) AER LIMIT HS(
v ASSOCTAT A Lo 6 aTen >
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 12.3 4.5 10.8
50 161 12:3 96 T
ATLANTIC PHASE 2 STATION 59 (30.26N, 80.98K) L
UPPER _LIMIT HS(H)  LOKER LIMIT HS(M) .
ASSOCIATED ASSOCIATED :
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE .
100 10.9 2.6 9.8 —
50 9.3 158 8.9 @
ATLANTIC PHASE 2 STATION 60 (29.79N, 80.88K) L
UPPER_LIMIT HS(M)  LOWER_LIMIT HS(M)
ASSGCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 10.9 12.4 9.8
50 9:2 1133 9:0
ATLANTIC PHASE 2 STATION 61 (29.89N, 80.31K)
UPPER_LIMIT HS(M)  LOWER _LIMIT HS(M)
SSGCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) MITH .75 FRACTILE WITH .25 FRACTILE
100 10.7 122 9.7
50 9:2 i1 8.9
ATLANTIC PHASE 2 STATION 62 (29.42N, 80.21W)
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED SSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 10.5 13 5
50 9.8 0.9 a:
ATLANTIC PHASE 2 STATION 63 (28.95N, 80.11W)
UPPER_LIMIT HS(M)  LOWER_LIMIT HS(M)
ASSGCIATED SOCIATED
RETURN PERIOD (YRS) HS(M) MITH .75 FRACTILE  WITH .25 FRACTILE
100 12.1 14.5 10.5
50 56 12:8 9:3
ATLANTIC PHASE 2 STATION 64 (28.48N, 80.02K)
UPPER_LIMIT HS(M)  LOMER_LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 11.5 13.7 10.0
50 9:2 1214 a9
ATLANTIC PHASE 2 STATION 65 (28.01N, 79.93W)
UPPER_LIMIT HS(M)  LOWER_LIMIT HS(M)
ASSOCTATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) MITH .75 FRACTILE WITH .25 FRACTILE
.4 10.0
188 53 133 $:3
ATLANTIC PHASE 2 STATION 66 (27.5GN, 79.8GM)
UPPER_LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
. .9 10.1
183 3:3 it:3 $:1
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UPPER LIMIT HS(M)  LOWER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
100 10.2 11.5 9.2
50 8.6 10.6 8.5
ATLANTIC PHASE 2 STATION 68 (27.15N, 79.20W)
UPPER _LIMIT HS(M)  LOWER _LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE
10 9.2 19. 8.6
58 8.2 9.2 8.0
ATLANTIC PHASE 2 STATION 69 (27.23N, 78.64W) }ﬁj'
UPPER LIMIT HS(M)  LOWER LIMIT HS(M) N
ASSOCIATED SSOCIATED T
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE - 3
100 9.4 10.5 8.7 -
50 8.3 9.7 8.1 Y
ATLANTIC PHASE 2 STATION 70 (26.60N, 79.67W) ,_i
L
UPPER LIMIT HS(M)  LOMER LIMIT HS(M)
ASSOCIATED ASSOCIATED
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE o
100 .4 9.2 7.9 .
5t ?.s 8.6 7.4 S
®
ATLANTIC PHASE 2 STATION 71 (26.13H, 79.58W) T
UPPER LIMIT HS(M)  LOWER LIMIT HS(M) o
ASSOCIATED ASSOCIATED el
RETURN PERIOD (YRS) HS(M) WITH .75 FRACTILE WITH .25 FRACTILE T
0 . 12. 9.0 N
153 ‘8.2 10.3 7.9 T
e
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ATLANTIC PHASE 2 STATION 67 (27.07N, 79.75W)
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