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ABSTRACT 

Walker, R.E. 1984. Wave Statistics for the North Atlantic - 1970 to 1982. 

Can. Data Rep. Hydrogr. Ocean Sci. 16: iv + 291 p. 

Monthly wave height distributions of a 13 year (1970-19R2) time 

series of wave data charts issued every 12 hours for the North Atlantic are 

presented. Also included are the combined 13 year wave height 

distributions. 

The graphs presented have been expanded to permit extrapolation of 

the distribution to the 100 year probability value. 

Rts1JtI£ 

Walkeri R.E. 1984. Wave Statistics for the North Atlantic - 1970 to 1982. 

Can. Data Rep. Hydrogr. Ocean Sci. 16: iv + 291 p. 

On pr~sente les r~partitions mensuelles de la hauteur des vagues 

pendant une p~riode de 13 ans (1970-1982 ~ partir de cartes ~mises chaque 

12 heures) des donn~es sur les vagues dans 1 'Atlantique-Nord. L'~tude 

fournit ~galement les r~partitions combin~es de la hauteur des vagues pour 

les 13 ann~es. 

On presente des courbes qui ont ~t~ prolong~es afin de permettre 

l'extrapolation de la r~partition jusqu'A la valeur probable pour 100 ans. 
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INTRODUCTION 

This report is the fourth in the Bedford Institute of Oceanography 

data series "Wave Climate of the North Atlantic" (see Walker, 1976; Walker, 

1977 and Walker, 1978) which is based on a continuous time series from 1970 

to 1982. 

WAVE DATA CHARTS 

The data are derived from wave charts issued twice daily by the 

Canadian Forces Meteorological and Oceanographic Centre (METOC) in Halifax, 

N.S. These charts are based upon synoptic visual observations of waves 

from ships at sea and on data from weather ships and oil exploration/ 

drilling rigs equipped with wave recorders. 

As argued by Neu (1982) these waves reported are for all practical 

purposes significant waves, that is, their height is the mean of the 

highest one-third of all the waves during the observation, and their 

reported periods are about 10% less than the mean period of these one-third 

highest waves. 

The study area from which the data were collected lies between 

latitudes 25 Nand 70 N. Not included were the marginal seas, ocean embay­

ments and the shallow areas of the coastal region in which waves are 

affected by shoaling, refraction and diffraction. The area around the 

Canary Islands was not included due to the scarcity of wave observations 

reported to METOC. 

The study area is comprised of eighty-eight 5°x5° areas which 

include regions in coastal waters where the shore line infringes some grid 

areas. The entire study area is enclosed by a solid line shown in 

Figure 1. 
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NOTES: Direction - from which waves are coming. 
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or troughs to pass a fixed point. 

Figure I. 810 Grid System and Code of Wave Properties 

As observations of periods and directions of the ~aves reported in 

the METOe charts ~ere less frequent in the eastern North Atlantic than in 

the ~estern North Atlantic, reading of these properties ~as restricted to 

the thirty-nine SOxS o areas of the ~estern North Atlantic. This region is 

outlined by the dashed line sho~n in Figure 1. 
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DATA PRESENTATION 

In this report only the wave heights are presented. They are 

plotted by areas and months and by areas and years. The original data, 

which include periods and directions for the western North Atlantic, are on 

file at B.I.O. and may be obtained upon request. 

DATA READING 

Wave height, period and direction were read at the centre of the 5° 

area. The height was determined to the nearest metre. The period was read 

in seconds while the direction was read in one of the eight 45° sectors, 

with the north sector extending from 337.5° to 22.5°. 

When sea ice cover was in excess of 50% of an area's surface it was 

assumed that there were no waves. 

DATA SORTING 

For this report, data have been sorted by height for each area and 

then grouped by month and by year for a complete time series for each of 

the 88 areas, 1970 through 1982. The number of observations was 9496. 

DISTRIBUTION PLOTS 

Each probability x logarithmic graph has been expanded to permit 

extrapolation of the distribution plots to the 100 year extreme value of 

wave heights. Values of the 100 year lines are as follows: 

Percentage Exceedance Date Series Probability 

0.01613 13 years 99.99863 

0.01667 31 day months 99.98387 

0.01777 30 day months 99.98333 

0.00137 28 day months 99.98223 
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Figure 10. Monthly Wove Height Exceedance Distribution for January 
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Figure lb. Monthly Wave Height Exceedance Distribution for January 



8 

I 2 3 15 20m I 2 15 20m 
.0001; 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 
.1 13 YR . .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 
1 YR. 1 YR . 

2 ., ., 
g 5 95 g 5 95 .g c ., ~ ., ., 

10 
., 

u 90 u 10 90 
'" '" W W ., ., 
~ 

20 80 c> 20 80 c 
C ., 

30 70 
., 

~ ~ 
30 70 

~ 40 60 ~ 40 60 

50 50 50 50 

60 40 60 40 

10 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 9 \0 15 20m I 2 3 4 5 6 7 8 910 15 20m 

2 6 7 8 9 \0 15 20m I 2 3 6 7 8 9 \0 15 20m 
99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 99.998 

.005 .005 
.01 .01 

.05 .05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 
1 YR. 

2 
1 YR. 

., ., 
g u 

5 95 c 5 95 .g c 
~ ., ., ., 

10 90 
., 

10 90 u u 

'" '" W W ., ., 
E 20 80 c> 20 80 c 
c C ., 

30 70 
., 

30 70 
~ ~ ., 
~ 40 60 ~ 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure Ie, Monthly Wave Height Exeeedanee Distribution for January 
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Figure If. Monthly Wave Height Exceedance Distribution for January 
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Figure Ig. Monthly Wave Height Exceedance Distribution for January 
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Figure Ih. Monthly Wave Height Exceedance Distribution for January 
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Figure Ii. Monthly Wave Height Exceedance Distribution for January 
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Figure Ij. Monthly Wave Height Exceedance Distribution for January 
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Figure II. Monthly Wave Height Exceedance Distribution for January 
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Figure 1m. Monthly Wave Height Exceedance Distribution for January 



19 

I 2 15 20m I 2 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 
1 YR . 

2 
IYR. 

'" '" u u c:: 5 95 c:: 5 95 .g 0 
'C 

'" 
., 

'" 10 
., 

u 90 u 10 90 
'" '" W W ., ., 
go 20 80 '" 20 80 0 
'E 'E ., 

30 70 
., 

30 
~ 

u 70 
~ 

Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

2 15 20m 15 20m 

.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.01 .01 

.05 .05 

.I YR . .1 13 YR. 

.2 .2 

.5 99.5 .5 99.5 

2 
IYR. 

2 
1 YR. 

'" '" g 5 95 g 5 95 
.g .g ., ., ., 

10 90 
., 

10 90 
~ 

u 
'" W W ., ., 

'" 20 80 '" 20 80 
0 0 

'E 'E ., 
30 70 '" 30 70 

u u 
~ ~ 

Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 

I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure In. Monthly Wave Height Exceedance Distribution for January 
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Figure 10. Monthly Wave Height Exceedance Distribution for January 
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Figure Ip. Monthly Wave Height Exceedance Distribution for January 
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Figure Iq. Monthly Wave Height Exceedance Distribution for January 
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Figure Ir. Monthly Wave Height Exceedance Distribution for January 
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Figure Is. Monthly Wave Height Exceedance Distribution for January 
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Figure It. Monthly Wave Height Exceedance Distribution for January 
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Figure lu. Monthly Wave Height Exceedance Distribution for January 
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Figure Iv. Monthly Wave Height Exceedance Distribution for January 
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Figure 20. Monthly Wove Height Exceedance Distribution for February 
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Figure 2b. Monthly Wave Height Exceedance Distribution for February 
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Figure 2c. Monthly Wove Height Exceedance Distribution for February 
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Figure 2d. Monthly Wave Height Exceedance Distribution for February 
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Figure 2e. Monthly Wove Height Exceedonce Distribution for February 
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Figure 2f. Monthly Wove Height Exceedonce Distribution for February 
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Figure 2g. Monthly Wove Height Exceedance Distribution for February 
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Figure 2h. Monthly Wave Height Exceedance Distribution for February 
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Figure 2i. Monthly Wove Height Exceedonce Distribution for February 
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Figure 2j. Monthly Wove Height Exceedonce Distribution for February 
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Figure 2k. Monthly Wave Height Exceedance Distribution for February 
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Figure 21. Monthly Wave Height Exceedance Distribution for February 
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Figure 2m. Monthly Wove Height Exceedance Distribution for February 
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Figure 2n. Monthly Wave Height Exceedance Distribution for February 
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Figure 2p. Monthly Wave Height Exceedance Distribution for February 
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Figure 20. Monthly Wave Height Exceedance Distribution for February 
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Figure 2q. Monthly Wave Height Exceedance Distribution for February 
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Figure 2r. Monthly Wave Height Exceedance Distribution for February 
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Figure 25. Monthly Wave Height Exceedance Distribution for February 
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Figure 2t. Monthly Wave Height Exceedance Distribution for February 
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Figure 2u. Monthly Wave Height Exceedance Distribution for February 
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Figure 2v. Monthly Wave Height Exceedance Distribution for February 
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Fiaure 30. Monthly Wave Height Exceedance Distribution for March 
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Figure 3b. Monthly Wove Height Exceedance Distribution for March 
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Figure 3c. Monthly Wave Height Exceedance Distribution for March 
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Figure 3d. Monthly Wove Height Exceedance Distribution for March 
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Figure 3e. Monthly Wave Height Exceedance Distribution for March 
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Figure 3f. Monthly Wove Height Exceedance Distribution for March 
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Figure 3g. Monthly Wave Height Exceedance Distribution for March 
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Figure 3h. Monthly Wove Height Exceedonce Distribution for March 
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Figure 3i. Monthly Wave Height Exceedance Distribution for March 
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Figure 3j. Monthly Wave Height Exceedance Distribution for March 
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Figure 3k. Monthly Wave Height Exceedance Distribution for March 
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Figure 31. Monthly Wave Height Exceedance Distribution for March 
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Figure 3m. Monthly Wave Height Exceedance Distribution for March 
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Figure 3n. Monthly Wave Height Exceedance Distribution for March 
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Figure 30. Monthly Wove Height Exceedance Distribution for March 
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Figure 3p. Monthly Wave Height Exceedance Distribution for March 
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Figure 3q. Monthly Wave Height Exceedance Distribution for March 
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Figure 3r. Monthly Wove Height Exceedance Distribution for March 
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Figure 35. Monthly Wove Height Exceedance Distribution for March 
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Figure 3t. Monthly Wove Height Exceedance Distribution for March 



70 

2 3 GI6 6 7 8 910 15 20m 
.0005

1 2 3 15 20m 
.0005 99.9995 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 .005 
.01 .QI 

.05 .05 

.1 YR. .1 13 YR . 
. 2 .2 

.5 99.5 .5 99.5 

2 
I YR. 

2 
I YR. 

.. .. u u c: 5 95 c: 5 95 c c .., .., .. .. .. 10 90 .. 10 90 u u 
>< >< 

lJJ lJJ .. .. 
c> 20 80 c> 20 80 
~ ~ .. 30 70 .. 30 70 ~ ~ .. .. a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

2 20m I 2 3 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 
99.998 .002 99.998 

.005 
.01 .01 

.05 

.I 13YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 
IYR. 2 

1 YR. 

.. .. 
u u 
c: 5 95 c: 5 95 c ~ .., .. .. .. 10 90 

.. 10 90 u u 
>< >< 

lJ.J lJJ .. .. 
c> 20 80 c> 20 80 c ~ "E ., 

30 70 
., 

30 70 ~ ~ ., 
a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 3u. Monthly Wave Height Exceedance Distribution for March 
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Figure 3v. Monthly Wave Height Exceedance Distribution for March 
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Figure 40. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4b. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4c. Monthly Wove Height Exceedance Distribution for April 
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Figure 4d. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4e. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4f. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4g. Monthly Wove Height Exceedonce Distribution for April 



79 

2 15 20m 2 15 20m 
.0005 99.9995 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.01 .01 

.05 .05 

.I 3 YR. .I YR . 
.2 . 2 

.5 99.5 .5 99.5 

99 99 

2 
I YR. 

2 
IYR. 

a> a> 
u 

95 c: 5 0 
g 5 
0 

95 
-a -a 
a> a> 
a> 

10 90 a> 10 u u 
)( )( 

UJ UJ 
a> a> 

"" 20 80 g 20 0 
'E 'E 
a> 30 70 

., 
30 u t ~ 

Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

I 2 15 20m I 2 3 C5 6 7 8 910 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.I YR. .I 3YR . 
. 2 .2 

.5 99.5 .5 99.5 

99 99 

2 I YR. 2 I YR. 

a> ., 
u u c: 5 95 c: 5 95 0 .g -a ., ., ., 

10 90 
., 

10 u u 90 
)( )( 

UJ UJ 
a> ., 
"" 20 80 "" 20 80 0 

~ 'E ., 
30 70 

., 
30 70 t ~ Q. 40 60 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 4h. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4i. Monthly Wove Height Exceedonce Distribution for April 



81 

1 2 15 20m 2 6 7 8 910 15 20m 
.0005 99.9995 99.9995 

.001 99.999 99.999 

.002 99.998 99.998 

.005 
.01 .01 

.05 .05 

.1 13YR. .I YR . 
.2 . 2 

.5 99.5 .5 99.5 

99 99 

2 
I YR. 

2 IYR. 

a> a> 
u u 
<: 5 95 <: 5 95 c c 
'a 'a 
a> a> 
a> 10 90 a> 10 90 u u 
)( )( 

lJ.I lJ.I 
a> a> 
CI 20 80 CI 20 80 

~ 
c 
'E 

a> 30 70 a> 30 70 
~ ~ 

a> 
Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 1 99 1 
1 2 3 4 5 6 7 8 910 15 20m 1 2 3 4 5 6 7 8 910 15 20m 

1 2 3 15 20m 1 2 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 .005 
.01 .01 

.05 .05 

.I 13YR. .1 3YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 I YR. 2 I YR. 

a> a> 
g u 

5 95 <: 5 95 .g c 
'a 

a> a> 
a> 10 90 a> 10 90 u u 
)( )( 

lJ.I lJ.I 
a> a> 
CI 20 80 CI 20 80 

~ 
c 
'E ., 

30 70 a> 30 70 u 
~ t 

Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 1 99 1 
1 2 3 4 5 6 7 8 910 15 20m 1 2 3 4 5 6 7 8 910 15 20m 

Figure 4j. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4k. Monthly Wove Height Exceedonce Distribution for April 
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Figure 41. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4m. Monthly Wave Height Exceedance Distribution for April 
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Figure 4n. Monthly Wove Height Exceedonce Distribution for April 
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Figure 40. Monthly Wave Height Exceedance Distribution for April 
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Figure 4p. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4q. Monthly Wave Height Exceedonce Distribution for April 
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Figure 4r. Monthly Wave Height Exceedance Distribution for April 
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Figure 4s. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4t. Monthly Wove Height Exceedonce Distribution for April 
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Figure 4u. Monthly Wave Height Exceedance Distribution for April 
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Figure 4v. Monthly Wove Height Exceedonce Distribution for April 
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Figure 50. Monthly Wove Height Exceedance Distribution for May 
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Figure 5b. Monthly Wave Height Exceedance Distribution for May 
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Figure 5c. Monthly Wove Height Exceedonce Distribution for May 
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Figure 5d. Monthly Wave Height Exceedance Distribution for May 
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Figure 5e. Monthly Wove Height Exceedance Distribution for May 
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Figure 5f. Monthly Wave Height Exceedance Distribution for May 
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Figure 5g. Monthly Wave Height Exceedance Distribution for May 
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Figure 5h. Monthly Wove Height Exceedance Distribution for May 
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Figure 5i. Monthly Wave Height Exceedance Distribution for May 
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Figure 5j. Monthly Wove Height Exceedance Distribution for May 
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Figure 5k. Monthly Wave Height Exceedance Distribution for May 
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Figure 51. Monthly Wave Height Exceedance Distribution for May 
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Figure 5m. Monthly Wave Height Exceedance Distribution for May 
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Figure 5n. Monthly Wove Height Exceedonce Distribution for May 
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Figure 50. Monthly Wave Height Exceedance Distribution for May 
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Figure 5p. Monthly Wave Height Exceedance Distribution for May 



110 

I 2 3 F9 6 7 8 910 15 20m 15 20m 
.0005 99.9995 99.9995 

.001 99.999 99.999 

.002 99.998 99.998 

.01 .01 

.05 

.1 YR. .1 13YR. 
.2 .2 

.5 99.5 .5 99.5 

2 
I YR. 

2 
I YR. 

... ... 
g (J 

95 5 95 c: 5 
-8 -8 ... ... ... 10 90 ... 90 <J <J 
)( )( 

W W ... ... 
80 g 20 80 g 20 

C C ... 30 70 ... 70 
~ ~ ... 

Q. 40 60 Q. 60 

50 50 50 50 

60 40 60 40 

70 30 

80 20 

90 90 10 

95 5 5 

98 2 2 

99 I I 
I 2 3 4 5 6 7 8 910 15 20m 2 3 4 5 6 7 8 910 15 20m 

I 2 3 FII 6 7 8 910 15 20m I 2 3 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 
99.998 .002 99.998 

.005 .005 
.01 .01 

.05 .05 

.I 13YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 
I YR. 

2 
I YR. 

... ... 
(J <J c: 5 95 c: 5 95 
-8 .g. ... ... ... 10 90 ... 10 90 <J <J 
)( )( 
W W ... ... 
0> 20 80 '" 20 80 
~ ~ ... 30 70 ... 30 70 
~ <J 

t 
Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 78910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 5q. Monthly Wave Height Exceedance Distribution for May 
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Figure 5r. Monthly Wave Height Exceedance Distribution for May 
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Figure 5s. Monthly Wove Height Exceedonce Distribution for May 
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Figure 5t. Monthly Wave Height Exceedance Distribution for May 
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Figure 5u. Monthly Wave Height Exceedance Distribution for May 
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Figure 5v. Monthly Wove Height Exceedance Distribution for May 
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Figure 60. Monthly Wave Height Exceedance Distribution for June 
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Figure 6b. Monthly Wove Height Exceedonce Distribution for June 
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Figure 6c. Monthly Wave Height Exceedance Distribution for June 
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Figure 6d. Monthly Wove Height Exceedonce Distribution for June 
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Figure 6e. Monthly Wave Height Exceedance Distribution for June 
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Figure 6f. Monthly Wave Height Exceedance Distribution for June 
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Figure 6g. Monthly Wave Height Exceedance Distribution for June 
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Figure 6h. Monthly Wave Height Exceedance Distribution for June 
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Figure 6i. Monthly Wove Height Exceedonce Distribution for June 
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Figure 6j. Monthly Wove Height Exceedonce Distribution for June 
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Figure 6k. Monthly Wave Height Exceedance Distribution for June 
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Figure 61. Monthly Wave Height Exceedance Distribution for June 
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Figure 6m. Monthly Wave Height Exceedance Distribution for June 
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Figure 6n. Monthly Wove Height Exceedonce Distribution for June 



130 

I 2 15 20m 2 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 .005 
.01 .01 

.05 .05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 

2 
IYR. 

a> a> 
(J (J 

95 c: 5 95 c: 5 c c .., .., 
a> a> 
a> 10 90 a> 10 90 (J (J 
)( )( 

LLI LLI 
Q) a> 

'" 20 80 '" 20 80 

~ 
c 
"E 

a> 30 70 a> 30 70 
~ ~ 

a> 
a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

I 2 15 20m I 2 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.1 13 YR. .1 13YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
I YR. 

2 
IYR. 

a> a> 
(J (J 
c: 5 95 c: 5 95 
~ .g 
a> a> 
a> 10 90 

a> 10 90 (J (J 
)( )( 

LLI W 
a> a> 
go 20 80 '" 20 80 
"E ~ 
a> 30 70 a> 30 70 
~ ~ 

a> a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 60. Monthly Wave Height Exceedance Distribution for June 
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Figure Gp. Monthly Wave Height Exceedance Distribution for June 
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Figure 6q. Monthly Wave Height Exceedance Distribution for June 



133 

I 2 15 20m 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 .005 
.01 .01 

.05 .05 

.I 13 YR. .I 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
I YR. 

2 
I YR. 

OJ OJ 

i 5 95 g 5 95 .g 
OJ 

a> 10 90 OJ 10 90 u u 
>< >< 

IIJ IIJ 

a> OJ 

'" 20 80 g 20 80 

~ "E 
a> 30 70 OJ 30 70 u ~ 
II OJ 
Il. 40 EO Il. 40 EO 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

9S 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 ~ 20m 

2 ~ 20m I 2 3 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 
99.998 99.998 

.01 .01 

.05 .05 

.1 13YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 2 

IYR. 

a> OJ 
g 5 95 ~ 5 95 .g 
$ OJ 

10 90 OJ 10 90 l:l u 
>< 

IIJ IIJ 
a> OJ 

f 20 80 '" 20 80 
" "E 

a> 30 70 a> 30 70 
~ 

u 
II 

Il. 40 EO Il. 40 EO 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure Gr. Monthly Wave Height Ellceedance Distribution for June 
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Figure 65. Monthly Wove Height Exceedonce Distribution for June 
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Figure 6t, Monthly Wove Height Exceedonce Distribution for June 
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Figure Gu. Monthly Wave Height Exceedance Distribution for June 
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Figure 6v. Monthly Wave Height Exceedance Distribution for June 



138 

2 3 15 20m 
99.9995 

3 AA2 6 T 8 910 15 20m 
99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.01 .01 

.05 .05 

.1 13 YR. .I 13 YR . 
.2 .2 

.5 99.5 .5 99.5 

2 
I YR. 

2 
IYR. 

a> a> g 95 
u 

9S S c 5 
~ ~ 
a> GO 
a> 10 90 a> 10 90 u u 
>< >< 

ILl ILl 
a> a> 

1 20 80 go 20 80 

c 'E 
GO 30 TO GO 30 TO 
~ u 

II; 
a.. 40 60 a.. 40 60 

SO SO SO SO 

60 40 60 40 

TO 30 TO 30 

80 20 80 20 

90 10 90 10 

95 5 9S S 

98 2 98 2 

99 I 99 I 
I 2 3 4 S 6 T 8 910 IS 20m I 2 3 4 S 6 T 8 910 IS 20m 

I 2 15 20m I 2 15 20m 
.0005 99.999S .OOOS 99.999l! 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.OOS 
.01 .01 

.05 .05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .S 99.S 

2 
I YR. 

2 I YR. 

a> a> 

~ 
u 

S 9S c 5 9S 
~ 

GO a> 
a> 10 90 a> 10 90 u u 
>< >< 

ILl ILl 
a> a> 

1 20 80 '" 20 80 
c ~ 

I 30 TO a> 30 TO 
~ 

40 60 a.. 40 60 

SO SO SO 50 

60 40 60 40 

TO 30 TO 30 

80 20 80 20 

90 10 90 10 

9S 5 9S 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 IS 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 70. Monthly Wove Height Exceedonce Distribution for July 
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Figure 7b. Monthly Wave Height Exceedance Distribution for July 
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Figure 7c. Monthly Wave Height Exceedance Distribution for July 
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Figure 7d. Monthly Wave Height Exceedance Distribution for July 
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Figure 7e . Monthly Wove Height Exceedonce Distribution for July 
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Figure 7f. Monthly Wave Height Exceedance Distribution for July 
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Figure 7g. Monthly Wave Height Exceedance Distribution for July 
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Figure 7h . Monthly Wove Height Exceedonce Distribution for July 
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Figure 7i. Monthly Wave Height Exceedance Distribution for July 
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Figure 7j. Monthly Wave Height Exceedance Distribution for July 
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Figure 7k. Monthly Wove Height Exceedonce Distribution for July 
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Figure 71. Monthly Wave Height Exceedance Distribution for July 
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Figure 7m. Monthly Wove Height Exceedonce Distribution for July 
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Figure 7n. Monthly Wove Height Exceedonce Distribution for July 
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Figure 70. Monthly Wave Height Exceedance Distribution for July 
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Figure 7p. Monthly Wave Height Exceedance Distribution for July 
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Figure 7q. Monthly Wave Height Exceedance Distribution for July 
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Figure 7r. Monthly Wave Height Exceedance Distribution for July 
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Figure 7s. Monthly Wave Height Exceedance Distribution for July 
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Figure 7t. Monthly Wave Height Exceedance Distribution for July 
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Figure 7u . Monthly Wove Height Exceedance Distribution for July 
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Figure 7v. Monthly Wave Height Exceedance Distribution for July 



160 

2 15 20m 2 3 15 20m 
99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 .005 
.0 1 .01 

.05 .05 

.1 YR. .1 13 YR . 
.2 . 2 

.5 99.5 .5 99.5 

2 IYR. 2 IYR. 

a> a> 
u u 
c 5 95 c 5 95 
-8 -8 
a> a> 
a> 10 a> 90 u u 
)( )( 

W W 
a> a> 

"" 20 g 20 80 

~ 'E 

'" 30 '" 70 
~ ~ 

a> 
Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 1 99 1 
1 2 3 4 5 6 7 8 910 15 20m 1 2 3 4 5 6 78910 15 20m 

1 2 15 20m 
.0005 99.9995 

2 15 20m 
99.9995 

.001 99.999 99.999 

.002 99.998 99.998 

.005 .005 
.01 .01 

.05 .05 

.1 YR. .1 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 I YR. 2 I YR. 

a> a> 
u 

.8 5 95 ~ 5 95 

'" a> 

'" 10 90 '" 10 90 u u 
)( )( 

W W 

'" a> 
g 20 80 f 20 80 
'E 
'" 30 70 a> 30 70 
~ ~ 

Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 1 99 1 
1 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 80. Monthly Wove Height Exceedance Distribution for August 
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Figure 8b. Monthly Wove Height Exceedance Distribution for August 
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Figure 8e. Monthly Wave Height Exceedance Distribution for August 
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Figure 8d. Monthly Wove Height Exceedonce Distribution for August 
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Figure Be. Monthly Wave Height Exceedance Distribution for August 
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Figure Sf. Monthly Wave Height Exceedance Distribution for August 
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Figure 8g. Monthly Wave Height Exceedance Distribution for August 
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Figure Bh. Monthly Wave Height Exceedance Distribution for August 
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Figure Bi. Monthly Wave Height Exceedance Distribution for August 
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Figure aj. Monthly Wove Height Exceedonce Distribution for August 
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Figure Bk. Monthly Wave Height Exceedance Distribution for August 
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Figure 81. Monthly Wave Height Exceedance Distribution for August 
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Figure 8m. Monthly Wave Height Exceedance Distribution for August 
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Figure 8n. Monthly Wave Height Exceedance Distribution for August 
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Figure 80. Monthly Wave Height Exceedance Distribution for August 



175 

3 6 7 8 910 15 20m 15 20m 
.0005 99.9995 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

2 1 YR. 
2 1 YR. 

GO GO 
U U <: 5 95 <: 5 95 .g .g .. .. .. 10 90 .. 10 u u 90 >< >< 

W W .. .. go 20 eo '" 20 eo c 
1: 1: .. 30 70 .. 30 u 

~ 
70 

~ 
Q. 40 60 Q. 40 60 

50 50 50 50 

60 '40 60 40 

70 30 70 30 

eo 20 80 20 

90 10 90 10 

9 !!I !!I 9!!1 !!I 

98 2 98 2 

I I 
2 4 20m I!!I 20m 

2 15 20m I 2 15 20m 
99.9995 .000!!l 99.9995 
99.999 .001 99.999 

99.998 .002 99.998 

.01 .01 

.O!!l .O!!l 

.1 13YR. .1 13YR. 
.2 .2 

.5 99.5 .5 99.5 

2 1 YR. 2 
1 YR. 

.. .. 
g 5 9!!1 g !!I 9!!1 .g c .., .. .. .. 10 90 

.. 10 90 u u 
>< )( 

w w .. .. 
f 20 eo '" 20 80 c 

1: .. 30 70 .. 30 70 u ~ 
~ .. 

Q. 40 60 Q. 40 60 

!!IO 50 !!IO !!IO 

60 40 60 40 

70 30 70 30 

eo 20 80 20 

90 10 90 10 

9!!1 5 9 !!I 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 e 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 8p. Monthly Wove Height Exceedance Distribution for August 
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Figure 8q. Monthly Wave Height Exceedance Distribution for August 
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Figure 8r. Monthly Wave Height Exceedance Distribution for August 
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Figure 8s. Monthly Wave Height Exceedance Distribution for August 
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Figure 8t. Monthly Wove Height Exceedonce Distribution for August 
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Figure 8u. Monthly Wave Height Exceedance Distribution for August 
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Figure 8v. Monthly Wave Height Exceedonce Distribution for August 
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Figure 90. Monthly Wave Height Exceedonce Distribution for September 
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Figure 9b. Monthly Wove Height Exceedance Distribution for September 
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Figure 9c. Monthly Wave Height Exceedance Distribution for September 
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Figure 90. Monthly Wave Height Exceedance Distribution for September 



186 

I ~ 20m 15 20m 
.0005 99.9995 99.9995 

.001 99.999 99.999 

.oo~ 99.998 99.998 

.01 .01 

.05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

IYR. IYR. 
~ ~ 

CD CD 
g 5 95 g 5 95 
.g .g 
CD CD 
CD 10 90 CD 10 90 u u 
)( )( 

w w 
CD CD 

'" 20 80 g 20 80 c 
'E 'E 
CD 30 70 CD 30 70 
~ ~ 

CD 
Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I I 
I ~ 3 4 5 6 7 8 910 15 20m 2 3 4 5 6 78910 15 20m 

I 3 15 20m 2 15 20m 
.0005 99.9995 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.01 .01 

.05 .05 

.I 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 2 

1 YR. 

CD CD 
g u 

5 95 c 5 95 
.g .g 
CD CD 
CD 10 90 

CD 10 90 u u 
)( )( 

w w 
CD CD 

'" ~O 80 '" 20 80 

~ 
c 
'E 

CD 30 70 CD 30 70 
~ ~ 

Q. 40 60 Q. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 

I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure ge. Monfhly Wove Heighf Exceedance Disfribution for September 
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Figure 9f. Monthly Wove Height Exceedance Distribution for September 
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Figure 9g. Monfhly Wove Height Exceedonce Distribution for September 
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Figure 9h. Monthly Wave Height Exceedance Distribution for September 
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Figure 9i. Monthly Wave Height Exceedance Distribution for September 
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Figure 9j. Monthly Wave Height Exceedance Distribution for September 
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Figure 9k. Monthly Wove Height Exceedance Distribution for September 



193 

I 2 3 15 20m 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.01 .01 

.05 .05 

.1 13 YR. .1 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 

2 
IYR. 

a> a> g 5 95 
u c 5 95 .g .g 

a> a> 
a> 10 90 a> 10 u u 90 .. .. 
W W 
a> a> co 20 80 co 20 80 
~ ~ 
a> 30 70 a> 30 70 
~ ~ a.. 40 60 a.. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I I 
I 2 3 4 5 6 7 8 910 15 20m 2 3 4 15 20m 

I 2 15 20m I 2 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.01 .01 

.05 .05 

.1 13 YR. .1 3YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
I YR. 

2 
I YR. 

a> a> 
g 5 95 g 5 95 
.g .g 
a> a> 
a> 10 90 

a> 10 u u .. .. 
W W 

a> a> 
co 20 80 ~ 

20 
c 
1: 
a> 30 70 a> 30 
~ ~ 
a.. 40 60 a.. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 

I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

Figure 91. Monthly Wove lieight Exceedonce Distribution for September 
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Figure 9m. Monfhly Wove Height Exceedance Distribution for September 
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Figure 9n. Monthly Wave Height Exceedance Distribution for September 
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Figure 90. Monthly Wove Height Exceedance Distribution for September 
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Figure 9p. Monthly Wove Height Exceedonce Distribution for September 
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Figure 9q. Monthly Wave Height Exceedance Distribution for September 
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Figure 9r. Monthly Wove Height Exceedance Distribution for September 
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Figure 9s. Monthly Wove Height Exceedonce Distribution for September 
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Figure 9t. Monthly Wave Height Exceedance Distribution for September 
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Figure 9u. Monthly Wave Height Exceedance Distribution for September 
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Figure 9v. Monthly Wove Height Exceedonce Distribution for September 
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Figure 100. Monthly Wove Height Exceedonce Distribution for October 
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Figure IOh. Monthly Wave Height Exceedance Distribution for October 



212 

.0005 
I 2 3 15 20m 

99.9995 .0005 
I 2 15 20m 

99.9995 
.001 99.999 .001 99.999 
.002 99.998 .002 99.998 

.005 .005 
.01 .01 

.05 .05 

.1 13 YR. .1 13 YR . 
. 2 .2 

.5 99.5 .5 99.5 

99 99 

2 IYR. 
2 

I YR. 

a> a> 
CJ CJ c 5 95 c 5 95 
~ ~ 
a> a> 
a> 10 90 a> 10 90 CJ CJ 
)( )( 

W W 
a> a> 
0> 20 80 0> 20 80 c 

~ C 
a> 30 70 a> 30 70 CJ ~ l a> 

40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

2 15 20m 2 15 20m 
.0005 99.9995 99.9995 

.001 99.999 99.999 

.002 99.998 99.998 

.01 .01 

.05 

.1 13 YR. .I 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 

2 IYR. 

a> a> 
CJ CJ c 5 95 c 5 95 
~ c -c 
a> a> 
a> 10 90 a> 10 90 CJ CJ 
)( )( 

W W 
a> ., 
0> 20 80 0> 20 80 
~ ~ 
a> 30 70 a> 30 70 ~ ~ 
a> a> a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 
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Figure 10k. Monthly Wove Height Exceedonce Distribution for October 
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Figure 101. Monthly Wave Height Exceedance Distribution for October 
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Figure 10m. Monthly Wave Height Exceedonce Distribution for October 
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Figure IOn. Monthly Wave Height Exceedance Distribution for October 
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Figure 10q. Monthly Wove Height Exceedance Distribution for October 
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Figure Ilc. Monthly Wove Height Exceedonce Distribution for November 
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Figure lid. Monthly Wave Height Exceedance Distribution for November 
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Figure Ilf. Monthly Wave Height Exceedance Distribution for November 
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Figure Ilg. Monthly Wave Height Exceedance Distribution for November 



233 

2 15 20m 2 15 20m 
.0005 99.9995 99.9995 

.001 99.999 .001 99.999 
99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.1 13 YR. .1 13YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 

2 
IYR. 

I> I> 
U 

5 
u 

.8 95 c: 5 95 c .., 
I> I> 
I> 10 90 I> 10 90 u U 
>C >C 

W W 
I> I> 
CI 20 80 CI 20 80 

~ 
c 
C 

I> 30 70 
., 

30 70 u t ~ a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 7 8 910 15 20m 

6 7 8 910 15 20m 20m 
99.9995 99.9995 

.001 99.999 99.999 

.002 99.998 99.998 

.005 .005 
.01 .01 

.05 .05 

.I 13 YR. .I 13 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 2 

IYR. 

I> I> 

~ 
u 

5 95 c: 5 95 .g 
I> I> .. 10 90 

., 
10 90 u U 

>C >C 
W W .. .. 
go 20 80 CI 20 80 c 
C C .. 30 70 .. 30 70 
~ t 
a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I I 
I 2 3 4 5 6 7 8 910 15 20m 2 3 4 5 6 7 8 910 15 20m 

Figure II h. Monthly Wove Height Exceedance Distribution for November 
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Figure II i Monthly Wave Height Exceedance Distribution for November 
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Figure Ilj. Monthly Wave Height Exceedance Distribution for November 
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Figure Ilk. Monthly Wave Height Exceedance Distribution for November 
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Figure III. Monthly Wave Height Exceedance Distribution for November 
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Figure 11m. Monthly Wave Height Exceedonce Distribution for November 
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Figure lin. Monthly Wave Height Exceedance Distribution for November 
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Figure 110. Monthly Wove Height Exceedonce Distribution for November 
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Figure lip. Monthly Wave Height Exceedance Distribution for November 
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Figure Ilq. Monthly Wave Height Exceedance Distribution for November 
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Figure Ilr. Monthly Wove Height Exceedance Distribution for November 
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Figure lis. Monthly Wave Height Exceedance Distribution for November 
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Figure lit. Monthly Wave Height Exceedance Distribution for November 
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Figure Ilu. Monthly Wave Height Exceedance Distribution for November 
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Figure 12b. Monthly Wave Height Exceedance Distribution for December 
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Figure 12c. Monthly Wave Height Exceedance Distribution for December 
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Figure 12d. Monthly Wave Height Exceedance Distribution for December 
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Figure 12e. Monthly Wave Height Exceedance Distribution for December 
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Figure 12f. Monthly Wave Height Exceedance Distribution for December 
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Figure 12g. Monthly Wave Height Exceedance Distribution for December 
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Figure 12h. Monthly Wave Height Exceedance Distribution for December 
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Figure 12i. Monthly Wove Height Exceedonce Distribution for December 
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Figure 12j. Monthly Wave Height Exceedance Distribution for December 
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Figure 12k. Monthly Wove Height Exceedonce Distribution for December 



259 

2 3 15 20m 2 15 20m 
.0005 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.1 13YR. .1 13YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 
IYR. 

2 
IYR. 

., CI 

i 5 95 g 5 95 
-8 
a> .. 10 90 .. 10 90 u u 

)( )( 

W W 

S-
a> 

20 80 '" 20 80 
"E ~ 
~ 30 70 

., 
30 70 

~ a.. 40 60 a.. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 78910 15 20m I 2 3 4 15 20m 

2 6 7 8 910 15 20m I 2 IS 20m 
99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 .01 

.05 .05 

.1 13YR. .1 13YR . 
. 2 .2 

.5 99.5 .5 99.5 

99 99 

2 
I YR. 

2 
I YR. 

., a> 

~ 5 95 g 5 95 
-8 ., .. .. 10 90 .. 10 90 u u 

)( )( 

W W .. .. 
'" 20 80 '" 20 80 
~ 0 

"E ., 
30 70 CI 30 70 

~ 
u 
~ a.. 40 60 a.. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
1 2 3 4 5 6 7 8 910 15 20m I 2 3 4 5 6 78910 15 20m 

Figure 121. Monthly Wave Height Exceedance Distribution for December 
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Figure 12m. Monthly Wave Height Exceedance Distribution for December 
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Figure 12n. Monthly Wave Height Exceedance Distribution for December 
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Figure 120. Monthly Wave Height Exceedance Distribution for December 
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Figure 12p. Monthly Wave Height Exceedance Distribution for December 
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Figure 12q. Monthly Wave Height Exceedance Distribution for December 
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Figure 12 r. Monthly Wave Height Exceedance Distribution for December 
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Figure 12 s . Monthly Wave Height Exceedance Distribution for December 
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Figure 12t. Monthly Wave Height Exceedance Distribution for December 
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Figure 12u. Monthly Wave Height Exceedance Distribution for December 
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Figure 12v. Monthly Wave Height Exceedance Distribution for December 
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Figure 130. 13 Years Wave Height Exceedonce Distribution 
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Figure 13b. 13 Years Wave Height Exceedance Distribution 
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Figure 13c. 13 Years Wove Height Exceedance Distribution 



273 

1 2 15 20m 1 2 15 20m 
.00<ll!I 99.9995 .0005 99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 

.005 
.01 13 YR. .01 13YR. 

.05 .05 

.1 
IYR. 

.1 1 YR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 98 2 9B 

... ... 
~ 

u 
5 95 c: 5 95 

-8 .. .. .. 
10 90 .. 10 90 u u 

)( )( 

w w .. .. 
g 20 80 g 20 80 
'E 'E ... 30 70 

., 
30 70 u u 

t t a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 1 99 1 
1 2 3 4 5 6 7 8 910 15 20m 1 2 3 4 5 6 7 8 910 15 20m 

.0005 
1 2 3 6 7 8 910 15 20m 

99.9995 
2 A9 6 7 8 910 15 20m 

99.9995 
.001 99.999 .001 99.999 
.002 99.998 .002 99.998 

.005 
.01 YR. .01 13YR. 

.05 .05 

.1 
1 YR . 

.I IYR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 98 2 98 

... ... 
~ 5 95 g 5 95 

-8 .. .. .. 10 90 
... 10 90 u u 

)( )( 

w w .. .. 
f 20 80 g 20 80 

'E ., 
30 70 .. 30 70 u u 

t t a. 40 60 a. 40 60 

50 50 50 50 

60 40 60 40 

70 30 70 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 1 99 1 
1 2 3 4 5 6 7 8 910 15 20m 1 2 3 4 5 6 7 8 910 15 20m 
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Figure 13g. 13 Years Wave Height Exceedance Distribution 
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Figure 13h. 13 Years Wave Height Exceedance Distribution 
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Figure 13i. 13 Years Wave Height Exceedance Distribution 
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Figure 13k. 13 Years Wove Height Exceedonce Distribution 
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Figure 131. 13 Years Wove Height Exceedance Distribution 
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Figure 13n. 13 Years Wove Height Exceedance Distribution 
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Figure 130. 13 Years Wave Height Exceedance Distribution 
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Figure 13p. 13 Years Wove Height Exceedance Distribution 
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Figure 13q. 13 Years Wove Height Exceedance Distribution 
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Figure 13r. 13 Years Wove Height Exceedance Distribution 
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Figure 13s. 13 Years Wove Height Exceedonce Distribution 
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Figure 13t. 13 Years Wave Height Exceedance Distribution 
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Figure 13u. 13 Years Wave Height Exceedance Distribution 



291 

15 20m I 2 
99.9995 .0005 

3 6 1 8 910 15 20m 
99.9995 

99.999 .001 99.999 
99.998 .002 99.998 

.005 
.01 13YR. .01 YR . 

• 05 

.1 IYR. .1 
I YR . 

. 2 .2 

.5 99.5 .5 99.5 

99 99 

2 98 2 98 

cu cu 
0 g c: 5 95 5 95 
~ .g 
cu cu 
cu 10 90 cu 10 90 0 0 
>< >< 
W W 
cu cu 
go 20 80 '" 20 80 0 
C C 
cu 30 10 cu 30 10 
~ 

0 
~ 

Q, 40 60 Q, 40 60 

50 50 50 50 

60 40 60 40 

10 30 10 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

I 99 I 
2 3 4 5 6 1 8 910 15 20m I 2 3 4 5 6 1 8 910 15 20m 

I 2 6 1 8 910 15 20m 
.0005 99.9995 .0005 

2 3 HI6 6 1 8 910 15 20m 
99.9995 

.001 99.999 .001 99.999 

.002 99.998 .002 99.998 
~ 

.005 
.01 13YR. .01 3YR. 

.05 .05 

.1 IYR. 
.1 

IYR. 
.2 .2 

.5 99.5 .5 99.5 

99 99 

2 98 2 98 

CU cu 
g u 

5 95 c: 5 95 
~ ~ .. .. .. 10 90 .. 10 0 u 
>< >< 
W W .. .. 
go 20 80 go 20 

C C .. 30 10 .. 30 
~ ~ 

Q, 40 60 Q, 40 60 

50 50 50 50 

60 40 60 40 

10 30 10 30 

80 20 80 20 

90 10 90 10 

95 5 95 5 

98 2 98 2 

99 I 99 I 
I 2 3 4 5 6 1 8 910 15 20m I 2 3 4 5 6 1 8 910 15 20m 

Figure 13v. 13 Years Wave Height Exceedance Distribution 




