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APPENDIX C: WAVE DATA FOR GAGE 111 

1. Wave data summaries for Gage 111 are presented for 1991 and for 1985 

through 1991 in the following forms: 

Dentis7 ie, Gyacl 4h, 

2. Figure Cl displays the individual wave height (H,,) and peak 

spectral wave period (T,) values along with the monthly mean values. 

Joint Distributions of H,, and T, 

3. Annual and monthly joint distribution tables are presented in Tables 

Cl and C2, and data for 1985 through 1991 are presented in Tables C3 and C4. 

Each table gives the frequency (in parts per 10,000) for which the wave height 

and peak period were within the specified intervals; these values can be 

converted to percentages by dividing by 100. Marginal totals are also 

included. The row total gives the number of observations out of 10,000 that 

fell within each specified peak period interval. The column total gives the 

number of observations out of 10,000 that fell within each specified wave 

height interval. 

Cumulative Distributions of Wave Height 

4. Annual and monthly wave height distributions for 1991 are plotted in 

cumulative form in Figures C2 and C3. Data for 1985 through 1991 are 

presented in Figure C4. 

Peak Spectral Wave Period Distributions 

5. Annual and monthly peak wave period T, distribution histograms 

for 1991 are presented in Figures C5 and C6. Data for 1985 through 1991 are 

presented in Figure C7. 
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Persistence of Wave Heights 

6. Table C5 shows the number of times in 1991 when the specified wave 

height was equaled or exceeded at least once during each day for the duration 

(consecutive days). Data for 1985 through 1991 are averaged and given in 

Table C6. An example is shown below: 

Height Consecutive Day(s) or Longer 

mis! | Dip ey aS) ged SUNEGN a7 LS BMLON I LONMINN ob Is alguns mn OUmIZ amo TION 
0.5 18 #15 14 13 12 11. 10 9 8 U 

1.0 50 34 24 21 18 14 12 8 7 3 2 

1.5 41 19 8 6 2 1 

2.0 22 G5 1 

2.5 10 8 2 

3.0 6 1 

3.5 1 

4.0 1 

This example indicates that wave heights equaled or exceeded 1.0 m 50 times 

for at least 1 day; 34 times for at least 2 days; 24 times for at least 3 

days, etc. Therefore, on 16 occasions the height equaled or exceeded 1.0 m 

for 1 day exactly (50 — 34 = 16); on 10 occasions for 2 days; on 3 occasions 

for 3 days, etc. Note that the height exceeded 1 m 50 times for 1 day or 

longer, while heights exceeded 0.5 m only 18 times for this same duration. 

This change in durations occurred because the longer durations of lower waves 

may be interspersed with shorter, but more frequent, intervals of higher 

waves. For example, one of the times that the wave heights exceeded 0.5 m for 

16 days may have represented three times the height exceeded 1 m for shorter 

durations. 

Spectra 

7. Monthly spectra for the offshore Waverider buoy (Gage 111) are 

presented in Figure C8. The plots show "relative" energy density as a 

function of wave frequency. These figures summarize the large number of 

spectra for each month. The figures emphasize the higher energy density 

associated with storms as well as the general shifts in energy density to 

different frequencies. As used here, "relative" indicates the spectra have 

been smoothed by the three-dimensional surface drawing routine. Consequently, 

extremely high- and low-energy density values are modified to produce a smooth 

surface. The figures are not intended for quantitative measurements; however, 
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they do provide the energy density as a function of frequency relative to the 

other spectra for the month. 

8. Monthly and annual wave statistics for Gage 111 for 1991 and for 

1985 through 1991 are presented in Table C7. 

9. Figure C9 plots monthly time histories of wave height and period. 
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Wave Height, m 

Wave Period, sec 

5.0 
Year Mean, m 

x—x 1991 0.9 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Month 

Year Mean, sec 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Month 

Figure Cl. 1991 daily wave height and period values with 
monthly means for Gage 111 
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Table Cl 

Annual Joint Distribution of H,, versus T, 

Annual 1991, Gage 111 
Percent Occurrence(X100$ of Height and Period 

Hei ght (m) ee ee re Be Period (sec) amet ee a 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
28) _Si.8) _ 21,8) 6) (a8) 7) A) A) SII) N68) 

OF PWWMMrHROO 

00 - 0.49 3 69 21 104 #208 (222 +708 (562 514 173 298 35 
50 - 0.99 Se 53 ee 454 4/4 COG 5 OS > OMe co COS : 
00 - 1.49 : 2522223 Ol 5330 5h 208) mel 67, 14 «104 
50 - 1.99 4 : 14 62 201 83 76 42 97 14 49 
00 - 2.49 : : 5 . 97 42 28 28 4 14 
50 - 2.99 14 14 28 7 7 : 21 
00 - 3.49 7 7 14 7 7 14 14 
50 - 3.99 , 21 7 14 7 7 
00 - 4.49 ; 7 7 28 
50 - 4.99 . : é : z 5 ; 5 5 ; 
00 - Greater 5 : ; \ ; : 4 : j : : 
Total OQ 222 403 742 1200 944 2144 1617 1590 354 715 70 
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Table C2 

Monthly Joint Distribution of H,, versus T 
P 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49. 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Janay 1991, Gage 111 
Percent Occurrence(X10 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
fx) 8) eG) __Bi8) 8) 8) fh) 8) Utne) ilsiG) lise) _[Lermer=re et 

81 : . 81 323 242 565 242 . 242 81 1857 
161 81 403 484 323 968 806 323 161 #81 : 3791 

. 242 887 323 161 242 323° 161 . : 2339 
5 oh 8 OG CI COC 1130 
: ; 5 = ie8l F 5 ol : 162 
: i = Vlei pple 81 404 
: : 161 81 81 5 323 

: ‘ 3 : ; 0 
3 é ; i ; ; : ; ; f 0 

0 242 404 1613 1049 1049 1855 1937 1211 161 404 81 

February 1991, Gage 111 
Percent Occurrence (x100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
8) sis) CNB) 8) (38) 72) EE) SS) A) SIA) 8) hemeraie ed, 

89 . 268 357 89 893 625 625 89 446 : 3481 
89 536 179 446 268 1518 893 268 5 2 j 4197 

. 89 89 268 446 446 : j - 1338 
i . 89 268 89 179 ; 625 
f S57 : : : 357 
i : j 0 
: : 0 
: : 0 
‘ : 0 
: : : : ; : 5 ; 3 } 0 

0 178 625 625 1696 892 3036 1518 893 89 446 0 

March 1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Fah ee ee ee ere PE 2710 ((Seci) Rael ira ted eee ee Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
3.9 8.9 9.9 119 13.9 15.9 n 

; : 5 : : , 8 2 . 169 ‘ 508 
169 . 85 254 254 424 847 1864 254 508 : 4659 

~ 85 593 593 254 508 508 424 5 : 3812 
~ 85 169 85 Sesme54 339 z 1017 

j ; ‘ , i ; ; 0 

i : 0 
: : 0 
y : 0 

; : ; é ; ; , ; ; ; : 0 

0 169 85 763 1016 593 932 1525 2796 254 1863 0 

(Continued) 
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Table C2 (Continued) 

OSE WWMMrrOO OEPWWNMMrHRHOO 

OERWWMMRROO 

Hei ght (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2:99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
00 - Greater 
Tota 

Height (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
00 - Greater 
Total 

Height(m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
00 - Greater 
Total 

Period(sec) 

210 soe Ate 3) 
2.9 3.9 4.9 5.9 6.9 _7.9 8.9 _ 9.9 -11.9 

167 - 500 
. 83 167 

Ss3 

0 167 83 750 

Percent pect euae 

Period(sec) 

6.0- 
6.9 

2i)= so “b=. Boe 
6) 8s) Les) 

242 81 565 
403 645 323 
on 81 

0 645 887 969 

6.0- 

250 
583 
250 
250 

1333 

1210 

April 1991, Gage 111 
Percent Oceunpe ree C00) of Height and Period 

To Bole Be 

(aa) sss) 7/10) 
1000 1167 667 

83 83 83 
83 167 250 

c 83 : 
: 83 

83 2 

1499 2166 1750 

1991, Gage 

7oW= B&O 
ILS) _ 118) _£).8) 

403 484 323 
645 726 161 
81 161 81 

81 

1129 1452 565 

June 1991, Gage 

250 
1333 

83 
167 

1833 

111 

1130 

111 

0) of Het ght and Period 

Percent Occurrence(X100) of Hef ght and Period 

Period(sec) 

70> ie BW 

168 1261 1345 
504 840 588 

2.0- 3.0- 4.0- 5.0- 6.0- 
— 28) _ si) __4)8) _ 58) _ta.6) _ 78) _ 8) _8).8) 

84 84 
25225? 

84 84 168 
84 a, B84 

: 84 

0 84 168 336 672 1092 2605 2017 

(Continued) 
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Total 

10.0- 12.0- 14.0- 16.0- 
13.9 _15.9 _Longer 

83 ; 2166 
333 : 5750 

3 : 832 
2 1000 
: 83 
e 83 
: 83 
5 0 
i 0 
2 0 

5 3 } 0 
0 416 0 

Total 

10.0- 12.0- 14.0- 16.0- 
11.9 _13.9 _15.9 _Longer 

645 1210 5243 
161 5 3387 

727 
162 
323 
161 

0 
0 
0 

5 = : 0 
: 5 5 0 

806 1210 0 

Total 

10.0- 12.0- 14.0- 16.0- 
11.9 _13.9 _15.9 _Longer 

84 : 3698 
252 : 3444 
336 ; 2016 
84 : 504 

5 : 336 
3 0 
: 0 
¢ 0 
: 0 

: j 0 
3 : 3 0 
0 756 0 



Table C2 (Continued) 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Percent Occurrence(X 

ros LS ee Period ((Sec)) bie es Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
_2.9 3.9 4,9 5.9 6.9 7.9 8.9 9.9 11.9 13.9 _15.9 _Longer oe 

171 85 85 171 769 2735 855 684 85 342 5 5982 
256 171 598 342 342 684 598 513 171 171 ‘ 3846 

3 : : é ‘ 171 : : 3 171 
: : : 0 

p F 3 0 
: : . 0 
. 5 a 0 
: 6 0 
: : 3 0 
: : 5 5 3 % 6 . ; 5 $ Q 

0 427 256 683 513 111i 3590 1453 1197 256 513 0 

August 1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 8) = Aho6) B59 G9) 729 gO) ONO EEO 1329 951559) Sllonger: eres 

‘ : 325 244 244 1138 1382 813 407 5 4553 
: 650 81 488 244 569 894 9/76 81 407 . 4390 
F 81 | 163 244 81 F F : d 569 
p 3 163 81 5 3 81 ‘ 325 
5 2 81 ; z 5 81 

: 0 
5 : 81 : 81 
; ; : : 0 
: ‘: : 0 
3 ‘ ; 3 : : A , i F ‘ 

0 0 731 8i 1138 732 1057 2113 2358 975 814 0 

September 1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
2.9 3.9 4.9 5.9 6.9 7.9 8.9 9.9 _11.9 _13.9 _15.9 _Longer peraoee 

; : 84 . 336 420 252 3 84 5 1176 
: 168 336 504 756 2185 1092 588 : 3 : 5629 
5 168 336 : 84 756 672 84 5 : 2100 
“i : : 84 336 168 84 j : 5 672 
é 5 : 168 168 5 3 i 336 
: : 5 : 84 % 5 84 
d : : 5 ; : 0 
; ‘ 4 4 0 
: é : 7 3 0 
3 : ‘ f é s : Q 7 fe 

0 0 336 672 840 1428 3445 2268 924 0 84 0 

(Continued) 
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Table C2 (Concluded) 

Hei ght(m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
128) 818) 08) 8) 38) 78) 6.8) S18) iL) isi.8) NS.8) _Jeraetae tptual 

0.00 - 0.49 : : : : 82 246 . 164 82 ; 574 
0.50 - 0.99 82 164 . 574 328 1066 1230 1066 656 410 5576 
1.00 - 1.49 : : 82 328 164 492 246 : 82 : 1394 
1.50 - 1.99 . 492 . 246 . 164 . 164 1066 
2.00 - 2.49 82 82 d : 82 246 
2.50 - 2.99 : : 3 : : 5 ‘ : : : 82 : 82 
3.00 - 3.49 ‘ : : ; s 4 : : : 82 164 : 246 
3.50 - 3.99 F ; x fj 3 ; 82 82 164 82 82 492 
4.00 - 4.49 ; i : F ; : ; . 3 ; sco 328 
4.50 - 4.99 ; 3 ‘ 5 e 3 : : ; : : i 0 
5.00 - Greater 4 3 : . : : 4 : i 3 0 

Total 0 82 164 82 1476 656 2050 1558 1476 1066 984 410 

November 1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Hei ght(m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
A SG) 706) 6) 30) 7/8) bie) 8) Las) isi.8) Ge) heinetsie 

0.00 - 0.49 3 : . 336 84 168 840 420 336 252 . 336 2772 
0.50 - 0.99 . 420 252 756 672 336 924 840 504 : 84 ; 4788 
1.00 - 1.49 j > easy? 84 336 ; 84 84 168 : 84 : 1092 
1.50 - 1.99 i : : . 168 : 84 : 84 84 ; : 420 
2.00 - 2.49 , : : : 84 84 : : : : 84 : 252 
2.50 - 2.99 é : ; : 84 84 ; ; : 84 : 252 
3.00 - 3.49 : : 3 : i : : : : 84 3 : 84 
3.50 - 3.99 : ; ; : ; : . 168 : ; 3 : 168 
4.00 - 4.49 . : : 4 ; : : 84 84 ; ; : 168 
4.50 - 4.99 ; : : ; : : : A : ‘ : : 0 
5.00 - Greater 2 z A ‘ - : : 2 ; : : 0 

Total 0 420 504 1176 1344 672 2016 1596 1176 420 336 336 

December 1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Height (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
Ye) #16) 26) 6) _ fs) 79) Fh.) OS) UL.) la.8) IGS) _Meinerre 

0.00 - 0.49 161 81 . 403 161 726 242 645 81 484 2984 
0.50 - 0.99 81 242 726 565 81 806 565 645 o. Ce 3953 
1.00 - 1.49 . 242 242 484 161 161 323 323 81 3 2017 
1.50 - 1.99 . 161 484 81 : 3 : : 726 
2.00 - 2.49 161 161 322 
2.50 - 2.99 A 3 0 
3.00 - 3.49 0 
3.50 - 3.99 0 
4.00 - 4.49 0 
4.50 - 4.99 : F F j : : 5 0 
5.00 - Greater 5 : : : Z : é : ; 3 0 

Total 242 565 1129 2097 484 1693 1130 1774 162 726 0 

October 1991, Gage 111 
Percent Occurrence(X100) of Height and Period 
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Table C3 

Annual Joint Distribution of H,, versus T, (All Years) P 

Annual 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Height (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
Pe) Lane) 8) EO) 188) 728) ER) __ 6) SUAS) NSIS) lS) Therater=te ee 

0.00 - 0.49 6 72 32 69 129 210 660 483 416 160 274 12 2523 
0.50 - 0.99 3 150 246 428 491 398 964 768 644 136 292 17 4537 
1.00 - 1.49 : ig} AS) a yal) SS) AS 2 29 93 : 1753 
1.50) = 1.99 2 3 Oat 2 183) 79 82 64 110 26 57 2 724 
2.00 - 2.49 ; 4 56 40 34 30 45 18 29 2 258 
2.50 - 2.99 8 13 9 10 28 6 19 : 93 
3.00 - 3.49 3 6 9 13 11 5 5 52 
3.50 - 3.99 1 6 5 13 5 3 1 34 
4.00 - 4.49 : ‘ : : 5 z 1 3 9 : 3 4 20 
4.50 - 4.99 F 2 i: ; j 3 ‘ : 2 + : ; 2 
5.00 - Greater : : ; ; 3 : E 1 3 : : : 1 

Total 9 235 416 960 1155 897 2024 1583 1520 385 775 38 
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Monthly Joint Distribution of H,, versus T, (All Years) 

January 1985-1991, Gage 111 
Percent OccurrencetX100) of Heigh and Period 

Hei ght (m) a a we. een ee ee ey 0 (SEC) ee eee ee Total 

2-0- 320> “4°0— Ss0-) 620> 9720-9 (8s0= 9R0—= OF0> 1220-142 0= 116 50= 
— 8) S18) ab) Gy) (8) 7/6) —_ BiG) 8) UL) IS8) 1.8) thence pes 

00 - 0.49 107 12 36 S33 202 sil wy dey Wi wey 24 2338 
50 - 0.99 154 190 474 439 297 735 783 759 83 214 : 4128 
00 - 1.49 i eto) ily Seto) ay IS aL I 24 36 2102 
50 - 1.99 : 12 166 285 95 95 71 83 24 12 843 
00 - 2.49 é F 95 95 59 12 47 : 24 332 
50 - 2.99 12 j 47 2 sN(o/ 12 190 
00 - 3.49 24 12 24 60 
50 - 3.99 : 12 12 
00 - 4.49 : 0 
50 - 4.99 : 5 5 : : : : F ; , 0 
00 - Greater : : : A : a Ei ; ‘ : i : 0 
Total 0 273 404 1293 1247 843 1565 1898 1673 250 535 24 

February 1985-1991, Gage 111 
Percent OccurrencetX100) of Height and Period 

Hei ght(m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
(A) S68) 418) 5.0) (8) _ 7/8) __ f3,8) — 9) su) lsh.@) GG) _Ibenmere 

00 - 0.49 53 40 66 119 66 277 369 383 40 198 f 1611 
50 - 0.99 119 290 435 567 409 871 831 805 Cy ili 13 4643 
00 - 1.49 >» is Gey “i etl fo} A) SHil7/ 13-158 j 2374 
50 - 1.99 3} M2 T/ 92 79 66 132 ; 13 844 
00 - 2.49 ; 13-106 26 13 26 40 : 26 250 
50 - 2.99 13 13 : 40 13 : 40 119 
00 - 3.49 13 : 26 53 : 13 : 105 
50 - 3.99 : . : 13 26 13 52 
00 - 4.49 5 : ‘ 0 
50 - 4.99 : : : ; ; 4 : ; : : 0 
00 - Greater 5 : 5 ‘i 5 ‘ ae 5 : ‘ : 0 
Total 0 172 «475 1214 #1530 830 1569 1662 1716 171 646 13 

March 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Height (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
(ac) —Si6) 4S) — 6-8) — fi) 78) 68) 8,8) GL) Ish@) —ilbs.8) Nema 

00 - 0.49 12 : : 71 71 TAL Ns) AKO) 83 154 : 1255 
50 - 0.99 118 95 414 391 473 982 876 864 107 213 : 4533 
00 - 1.49 12 213 414 426 166 249 320 438 . 166 ; 2404 
50 - 1.99 : 12 107 201 # 130 83 83 201 2 aly) : 959 
00 - 2.49 ; j 71 12 83 118 83 : vil ‘ 438 
50 - 2.99 12 24 : 36 59 12 36 ; 179 
00 - 3.49 j : 12 47 ; : ; 59 
50 - 3.99 12 j 71 12 12 : 107 
00 - 4.49 5 36 : 24 : 60 
50 - 4.99 : ; ; : : : 3 12 : ; , 12 
00 - Greater 5 : ; ; : : , 3 : : : : 0 
Total 12 130 320 1006 1172 876 1764 1623 2071 226 £806 0 
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Table C4 (Continued) 

April 1985-1991, Gage 111 
Percent Occurrence (X100) of Heigh and Period 

Height (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
—2.9 _3.9 4,9 5.9 6.9 7.9 8.9 _9.9 11.9 _13.9 _15.9 _Longer 

0.00 - 0.49 12 12 A 74 49 86 441 392 380 196 233 : 1875 
0.50 - 0.99 - 172 159 319 466 453 1042 1054 797 221 490 12 5185 
1.00 - 1.49 5 25 49 184 282 135 331 331 147 25 110 5 1619 
1.50 - 1.99 ‘ : 25 98 147 74 = 110 86 233 25 74 . 872 
2.00 - 2.49 : ‘ 5 12 37 ; 12 61 61 A 25 : 208 
2.50 - 2.99 : é 2 ; : : 12 5 37 37 : j 86 
3.00 - 3.49 : é 2 : 12 12 12 12 12 12 12 ; 84 
3.50 - 3.99 , : F 5 : 12 : 12 : 12 : 36 
4.00 - 4.49 12 12 : 24 
4.50 - 4.99 i : : 3 P : : 12 12 
5.00 - Greater 5 : 9 ° : 2 a : 2 ; ‘ : 

Total 12 209 233 687 993 760 1984 1948 1691 516 956 12 

1985-1991, Gage 111 
Percent eames CSI of Heigh and Period 

Hei ght (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
(Ae) ee) CEE) TG (356) 7/8) EG) SSG) LG) les.) G6) Mbernerere 

0.00 - 0.49 12 = 123 37 173 259 235 $716 432 506 309 519 ‘ 3321 
0.50 - 0.99 E160" 296) 321469" 556) 12110) 568) 506) Ti 235 : 4432 
1.00 - 1.49 : 37 62 160 148 136 395 148 185 12 74 i 1357 
1.50 - 1.99 : : 12 62 49 25 74 62 123 37 62 12 518 
2.00 - 2.49 F : j ; 49 25 25 12 25 49 25 : 210 
2.50 - 2.99 : : ; j 49 ‘ : A 25 12 37 ; 123 
3.00 - 3.49 12 25 37 
3.50 - 3.99 : 
4.00 - 4.49 
4.50 - 4.99 : : : ; : : 6 : : : 3 ; 
5.00 - Greater A : j : : : : ; ; é i i 

Total 12 320 407 716 1023 977 2420 1222 1370 542 977 12 

June 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Hei ght (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 8) S18) 08) _E) _ fis) ES) _ 18) _8).8) SUL8) 1.8) 18) Sener see 

0.00 - 0.49 25 187 37 75 336 448 1667 796 386 199 211 : 4367 
0.50 - 0.99 12 112 224 +348 #448 299 1343 983 261 # «124 75 ; 4229 
1.00 - 1.49 4 12 C2 eels cll 12424 75 149 : 62 5 956 
1.50 - 1.99 3 3 25 25 62 62 37 25 50 ; 50 ; 336 
2.00 - 2.49 é 5 x : 12 12 50 : 12 A 25 : 111 
2.50 - 2.99 F 3 : ; 3 : 3 : x P ; : 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 : Z ‘ : : 
5.00 - Greater ; , ‘ : - : ‘ 5 : : ; A 

Total 37. 311 «69348 )§=6585 1069 945 3221 1879 858 323 423 0 

(Continued) 
(Sheet 2 of 4) 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height(m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght(m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
Za) = 2% 
3.00 - 3.49 
Sil) = BLE 
4.00 - 4.49 
ee - 4.99 
‘00 - Greater 

Total 

Table C4 (Continued) 

a Pe ea Gage 111 
Percent Occurrence(X100) of Height and Period 

a a de EPO TIHIO (SEG) SA a a ae Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
28) 38) 218) 8) __ 138) 7/8) 618) 8) a8) a}.6) IG.6) loner —- 

12 86 110 ST COON 6131791 S08 GO 245528) 25 5165 
: 233 380 479 380 552 1166 442 282 123 184 25 4246 

A 37. ~=—- 110 61 49 86 12 61 F 25 : 441 
: 12 12 12 25 49 37 é ae 

i : p : ; : : 

0 
0 
0 

12 319 527 638 662 1226 3068 1411 981 368 737 50 

August 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
—S\.6) 48) By) 13.6) __ 7/8) fh) _S).8) _iULAG) _ilsi.&) _Longer — 

63 38 75 188 251 842 779 729 226 214 5 3405 
163 188 603 653 339 879 691 553 188 440 88 4785 

i 163 264 151 101 £339 +# 113 113 25 50 B 1319 
, 101 75 38 : 25 38 63 13 353 

: 13 13 25 50 13 5 114 
5 é 13 3 : : 13 

13 i 13 
: 0 

0 
5 3 2 : 7 x é 2 ‘ 5 4 

0 226 389 1043 1093 742 2073 1633 1483 515 717 88 

September 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
Sif) — fe) 8).8) LS) _IISiEe) _il6,.S) ee 

38 13 13 (As) SUIS IG). rail Y/R 64 230 1571 
128 204 319 523. 421 1122 944 855 179 344 5039 
13 89° (319 1ST Zi 4465 S06 28 89 115 : 2066 

A A 102 166 179 204 51 64 38 77 13 894 
; 64 102 26 13 : 77 64 26 372 

: 38 13 5 , 4 13 3 64 
a; 4 Q 0 

0 
0 

‘ . 7 ‘ > ‘ 3 é : : ‘ 

0 179 306 753 970 1072 2130 1595 1672 447 843 39 

(Continued) 
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Table C4 (Concluded) 

ONPPWWMHMrr-OO OPPWWNMNMRROO 

OPPWWMMPrROO 

Height (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
.00 - Greater 

Total 

Hei ght (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
.50 - 4.99 
.00 - Greater 

Total 

Hei ght (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
00 - Greater 
Total 

so Le eee ee eee iid (ise ci) ae eae eee vce ene Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
228) 8.8) 2 OL8) <8) a a8) 78) lo) 81.8) Las) ulsh.8) l..8) lence Jen 

5 24 12 48 109 241 181 217. ~=—:109 133 24 1098 
121 290 290 543 302 929 820 869 145 434 12 4755 
12 2415 434 Clie 109 Ceci 495 36 ©6109 3 2147 

. We 7A) 27/7/ 36 169 133 181 60 97 5 1170 
; : 48 60 24 si} il 24 36 : 349 

12 24 12 12 60 48 168 
24 48 24 12 12 24 i 144 

24 12 24 24 12 12 108 
‘ ‘ : ; 48 48 

4 3 H x 1 5 : : i 0 
‘ ; : - : 3 : 12 ‘i ; : 5 12 
0 133 567 941 1145 664 1664 1507 1979 410 893 96 

November 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
22) 2 si) 9) = 8) 8) 58) Eee) BG) LAG) also) ile.) sileeiatetere paieee 

é 49 37 99 49 197 493 321 321 136 =.222 74 1998 
12 is} se) eto) SS? SES HS LI 493 160 308 : 4401 

3 12 sy Bily ASB ee AL Nes} AI) 62 123 4 2181 
4 : 136 = §©6259 99 62 86 99 12 37 ‘ 790 

25 37 111 111 37 62 : 25 i 408 
é Ps 37 12 12 : é 12 ‘ 73 

12 5 37 25 12 5 : 86 
5 5 25 : , : : 25 

12 25 : 3 : 37 
: : z : : 5 4 : é : s 

12h) 234) 592) v1SOBNNTSESEN O73 NRT TSNe 29422 2u Ne sB2IN 27am N74 

December 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

Paha LS ae Pe Pe riod (Seg ki es Se ae whee Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
28) Si) ERY oS) GAS) 728) 8) S66) SUL) DISS) ei) al ueraietaie ees 

F 156 39 104 169 117 4377 416 325 195 416 p 2314 
13) 143ie (286) (614 55ee 2 7Seee SOV Scum OV Ore nl O4en e364: 52 4056 

: 26 104 481 468 #169 143 234 = 299 65 91 q 2080 
; : 156 390 104 39 26 65 39 «117 ; 936 

: 143 26 i 13 39 52 26 : 299 
: 26 13 26 13 26 104 

26 3 13 13 3 : 3 52 
13 26 13 13 13 : Fi 78 

: ‘ 13 52 . 13 3 78 
: ‘ ; : : - : 5 3 ‘ $ ° 

13. 325 429 1352 1625 754 1092 1313 1508 481 1053 52 

October 1985-1991, Gage 111 
Percent Occurrence(X100) of Height and Period 

(Sheet 4 of 4) 
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Height, m 

Figure C2. 

1 10° 10 
Percent Greater Than Indicated 

Annual cumulative wave height distributions 
for Gage 111 
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Height, m 

0 

Ole 10° 10° 10 
Percent Greater Than Indicated 

Figure C3. 1991 monthly wave height distributions 
for Gage 111 

C16 



Height, m 

Figure C4. 

10 ' 10° 10 
Percent Greater Than Indicated 

1985-1991 monthly wave height distributions 
for Gage 111 
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Frequency of Occurrence, % 

Gage 630 1991 Gage 630 1980—91 

__ Baad _| nek eB an 
Gage 111 1991 Gage 111 1985-91 

aig a7 

Gage 625 1991 Gage 625 1980-91 

VI — minis 
__naaloa_}__.aaababan 
Gage 645 Gage 645 

Figure C5. Annual wave period distributions for all gages 
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Figure C6. 1991 monthly wave period distributions for Gage 111 
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Figure C7. 1985-1991 monthly wave period distributions 

for Gage 111 
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Table ¢5 

1991 Persistence of H,, for Gage 111 

Height Consecutive Day(s) or Longer 

(m) To 2 » & By 6 7B 8 WO We-2 4s Wis WG We Ws Wes 
0.5 33) 29) 25) 23) 218 20) 199915) 15) 12 10 ¢ @ 5 & 
1.0 AS 5%) 7) 1) 3 2 
25 aw 1 6 6S 2 
2.0 iG © & 1 
2.5 8 3 1 
3.0 5S 1 
Se5 2 1 
4.0 2 

Table C6 

1985 Through 1991 Average Persistence of H,, for Gage 111 

Height Consecutive Day(s) or Longer 

(m) 1 2B 5 &£ 5 © F &B OY WW iW 2 1 14 I 1 Wr 1B Ws 
0.5 2926725) 22 1G M18) 165 14) 13 12 10 ©  & 7 6 5 

1.0 49 34 (22 amtG PAO) Pai) eS 4s 5 2 1 
1.5 By I fo A 1 

2.0 ie & 3 1 

2.5 8) VSee2 1 

3.0 4 F2 1 

3.5 2 1 

4.0 2 1 

* Data from Gage 640 from 1985 and 1986 as well as data from Gage 141 for 1987 
were used for comparison with Gage 111. 
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RELATIVE ENERGY DENSITY 

RELATIVE ENERGY DENSITY 
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1991 monthly spectra for Gage 111 
(Sheet 1 of 6) 

Figure C8. 
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RELATIVE ENERGY DENSITY 

RELATIVE ENERGY DENSITY 
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RELATIVE ENERGY DENSITY 

Figure C8. 
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RELATIVE ENERGY DENSITY 

Figure C8. 
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Table C7 

Wave Statistics for Gage 111 

ET SEO MAT CL Se IN : — 
—Period _ niet Rater | 

Std. Std. Std. Std. 
Mean Dev. Extreme Mean Dev. Number Mean Dev. Extreme Mean Dev. Number 

Month mm _. mm Date sec sec Obs. im _m  - m Date sec sec Obs, 

Jan 1.1 0.8 3.2 9 Bo8} = 257/ 124 1.0 0.6 3.8 1987 8.5 2.6 843 
Feb 0.8 O.5 2.4 23 B42 oil 112 1.0 0.6 4.0 1989 8.5 2.5 758 
Mar 1.0 0.4 2.0 16 9.6 2.5 118 Nol Oad/ 4.5 1987 8.8 2.4 845 
Apr 0.9 0.6 3.2 20 8.5 2.0 120 1.0 0.6 4.8 1988 9.2 2.7 816 
May 0.7 0.5 2.5 19 8.4 3.1 124 0.8 0.5 3.3 1986 8.9 2.8 810 
Jun 0.8 0.5 2.4 23 9.1 2.0 119 0.7 0.4 2.4 1986 8.5 2.3 804 
Jul 0.5 0.2 1.2 30 8.6 2.4 117 0.6 0.3 1.9 1986 8.7 2.6 815 
Aug 0.7 0.5 3.4 19 9.5 2.6 123 0.8 0.4 3.4 1991 8.8 2.8 796 
Sep 1.0 0.5 2.5 1 8.3 1.6 119 1.0 0.5 2.8 1989 9.0 2.6 784 
Oct 1.3 1.0 4.4 Sl lO. Bo 122 oil W)o7/ 5.0 1991 9.0 2.8 829 
Nov 1.0 0.8 4.2 9 8.5 3.0 119 1.0 0.6 4.2 1991 8.4 2.9 811 
Dec 0.9 0.5 2.2 31 8.4 2.8 124 1.0 0.7 4.5 1989 8.8 3.1 769 

Annual 0 0.6 4.4 Oct 8.8 2.6 1441 0.9 0.6 5.0 Oct 1991 8.8 2.7 9680 
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Height, m 
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Figure C9. Time histories of wave height and period 
for Gage 111 

C29 



tela Bain 
mentstd circa fice 

yz 

dee AR 



APPENDIX D: WAVE DATA FOR GAGE 625 

1. Wave data summaries for Gage 625 are presented for 1991 and for 1980 

through 1991 in the following forms: 

Day eeHeoe atid 

2. Figure Dl displays the individual wave height (H,,) and peak 

spectral wave period (T,) values along with the monthly mean values. 

Joint Distributions of H,, and T, 

3. Annual and monthly joint distribution tables are presented in Tables 

Dl and D2, and data for 1980 through 1991 are presented in Tables D3 and D4. 

Each table gives the frequency (in parts per 10,000) for which the wave height 

and peak period were within the specified intervals; these values can be 

converted to percentages by dividing by 100. Marginal totals are also 

included. The row total gives the number of observations out of 10,000 that 

fell within each specified peak period interval. The column total gives the 

number of observations out of 10,000 that fell within each specified wave 

height interval. 

Cumulative Distributions of Wave Height 

4. Annual and monthly wave height distributions for 1991 are plotted in 

cumulative form in Figures D2 and D3. Data for 1980 through 1991 are 

presented in Figure D4. 

Peak Spectral Wave Period Distributions 

5. Annual and monthly peak wave period T, distribution histograms 

for 1991 are presented in Figures D5 and D6. Data for 1980 through 1991 are 

presented in Figure D/. 
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Persistence of Wave Heights 

6. Table D5 shows the number of times in 1991 when the specified wave 

height was equaled or exceeded at least once during each day for the duration 

(consecutive days). Data for 1980 through 1991 are averaged and given in 

Table D6. An example is shown below: 

Sei Sp EN 2S eG RS RG EL | 28 E OO Ay 12 ee Se oe aie was ase 
a5 18 15 Gg ®B HW Y 8 v 

Bia? eu 2 50 34 24 21 18 14 12 
1 

BWWNN Oo od. 6. 0 0105 0_6 ououo Vo 

= (=) 

This example indicates that wave heights equaled or exceeded 1.0 m 50 times 

for at least 1 day; 34 times for at least 2 days; 24 times for at least 3 

days, etc. Therefore, on 16 occasions the height equaled or exceeded 1.0 m 

for 1 day exactly (50 — 34 = 16); on 10 occasions for 2 days; on 3 occasions 

for 3 days, etc. Note that the height exceeded 1 m 50 times for 1 day or 

longer, while heights exceeded 0.5 m only 18 times for this same duration. 

This change in durations occurred because the longer durations of lower waves 

may be interspersed with shorter, but more frequent, intervals of higher 

waves. For example, one of the times that the wave heights exceeded 0.5 m for 

16 days may have represented 3 times the height exceeded 1 m for shorter 

durations. 

Spectra 

7. Monthly spectra for the offshore Waverider buoy (Gage 625) are 

presented in Figure D8. The plots show "relative" energy density as a 

function of wave frequency. These figures summarize the large number of 

spectra for each month. The figures emphasize the higher energy density 

associated with storms as well as the general shifts in energy density to 

different frequencies. As used here, "relative" indicates the spectra have 

been smoothed by the three—dimensional surface drawing routine. Consequently, 

extremely high- and low-energy density values are modified to produce a smooth 

surface. The figures are not intended for quantitative measurements; however, 

D2 



they do provide the energy density as a function of frequency relative to the 

other spectra for the month. 

8. Monthly and annual wave statistics for Gage 625 for 1991 and for 

1980 through 1991 are presented in Table D7. 

9. Figure D9 plots monthly time histories of wave height and period. 
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Wave Height, m 

Wave Period, sec 

Year Mean, m 
5.0 —x 1991 0.9 

4.0 

3.0 ag 
6 OG 

2.0 Rep Ma ea 
2.6 > i . 

x * o ‘ 28 : a ; % : Loo 
% Cf 2 y O 

1.0 4 Tr os. ° ss ; istic * poy nee 

CS ORES gO E : Ke. 
S % ve os! : 2 'e 5 yo Gee on 

ah esi yee 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Month 

Year Mean, sec 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Month 

Figure Dl. 1991 daily wave height and period values with 
monthly means for Gage 625 

D4 



Table Dl 

Annual Joint Distribution of H,, versus T 
P 

Annual 1991, Gage 625 
Percent Occurrence(X1005 of Height and Period 

Height (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0= 12.0- 14.0- 16.0- 
— 8) __8\8) — 4),8) _ 8) 13.8) 7,8) __&1.6) _ ©)8) IL) _1s}.8) 1S.8) == 

0.00 - 0.49 28 ¥ 14 76 132 257 652 673 569 229 382 35 3047 
0.50 - 0.99 7 132 «©6180 «479 «375 451 99798 791 (847 «11252115 7 4407 
1.00 - 1.49 ; 3 97 222 208 167 291 236 194 14 118 ; 1547 
1.50 - 1.99 , F 7 49 215 42 69 35 139 21 28 5 605 
2.00 - 2.49 : é 5 : 83 35 42 14 14 7 7 202 
2.50 - 2.99 14 21 14 21 14 28 7 119 
3.00 - 3.49 7 : 7 7 7 14 14 14 70 
3.50 - 3.99 5 : 7 7 
4.00 - 4.49 ‘ 0 
4.50 - 4.99 i 5 4 : : : : 5 : ; ‘ 0 
5.00 - Greater E 2 gj , : 5 5 5 : ‘ 4 j 0 

Total 35 132 298 826 1020 966 1880 1770 1791 424 «792 70 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Tota 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Table D2 

Monthly Joint Distribution of H,, 

Percent Occurrence(X 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
8) Sink} GB) Bink) 8) 78) B38) ES) LS) I) 8) n = 

; . 81 81 484 323 565 565 . 403 81 2583 
81 - 403 565 161 1048 645 242 81 i : 3226 

. 81 1129 242 323 242 242 403 3 2662 
3 5. Og IG OR CG 807 
: i : . 242 81 i 323 
; : 81 81 161 81 404 
: ; ; ; 0 

' ; 0 
: : : ; : é k : i 0 

0 81 81 1694 1049 1049 2097 1614 1694 81 484 81 

february 1991, Gage 625 
Percent Occurrence(X100) of Hel ght and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
aan) BAR) Che) ink) tain) dn) fein) RAS) A) alkle) al) _[Meoratet=e ted 

: . 179 268 . 357 1429 536 179 804 ; 3752 
89 357 446 536 357 1429 625 179 : , ; 4018 

; . 179 446 357 357 89 i ; i 1428 
j 4 . 357. 89 179 E ; : 625 
i i 89 89 ; i ; 178 
: j : : i ; 0 
; 3 : : 0 
i : : : 0 
i : : ; 0 
: : : ; 3 ; ( ; ; 0 

0 89 357 804 1696 892 2322 2143 715 179 804 0 

March 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
52S GES SOS SLES S329) 1529 mlllonger: ae 

; : f ; . 85 424 85 254 : 848 
85 424 169 424 339 847 2119 169 508 : 5084 

339 593 254 424 169 847 85 593 ; 3304 
85 Di ES ; . 339 5 Bs ; 763 

5 ; E 0 

; 0 
k 0 
: 0 

: ; i : ; : : 3 5 0 

0 0 85 848 762 763 763 1101 3729 339 1609 0 

(Continued) 
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Table D2 (Continued) 

OF PWWNMrRRrOO OERPWWNHMRrOO 

OAPEWWMMRROO 

Height(m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50'- 2.99 
00 - 3.49 
50) — 3.99 
00 - 4.49 
50 - 4.99 

.00 - Gheatel 

Height (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
00 - Greater 
Total 

Hei ght(m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 

.00 - Greater 
Total 

April 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 8) __si6) —_ 28) __5)8) _ (8) 72,8) EG) S).8) Le) ISS) NS.) Ilene aie. 

‘ A 3 5 83 250 1083 500 750 : 83 2749 
83 167 : 500 583 667 917 750 1583 5 83 5333 

, : 5 83-167 83 250 83 83 : 83 832 
83 9250 5 83 250 167 Y Z 833 

; 83 3 83 4 ; 166 
5 83 Z 83 

; 0 
0 
0 

3 , 3 5 : : F 5 eg 

83 167 0 666 1166 1083 2416 1583 2583 0 249 0 

May 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
28) sin) 41,8) _ 8) _ 68) — 72,6) 68) 8.6) UL Ns.) 29) “lleinerre re 

161 : 81 484 323 1048 484 484 1129 968 #4887 6049 
. 484 645 403 : 484 323 242 81 ; 81 2743 

. 161 ; 81 5 161 : 242 : ; 645 
‘ 81 ‘ Bs ; 161 242 

161 ‘5 81 81 x 323 
: : 5 . 0 

0 
0 
0 

5 : 5 : : 5 4 i A 0 : 8 

161 484 887 887 646 1532 1049 807 1613 968 968 0 

June 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 

2-8) __al8) _ 208) 15,8) — G8) 718) _ 8) _ 81.0) UL2) 2) 5.8) lenecie ase 

3 . 336 168 1513 1681 924 F ; 4622 
S468 coc Cec One O49 24 5 84 2688 
84 168 168 168 252 336 420 : 336 1932 

3 A 168 ‘ j 5 504 3 : 672 
3 84 ; 3 3 84 

0 
0 
0 
0 
0 
0 

0 0 168 336 924 672 2185 2521 2772 0 420 0 

(Continued) 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Table D2 (Continued) 

duly 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

bate ee ne Pe eifod iS ec) Mitceaue ae resem ec 

205 9.02 8.0- 8.02. B05. 7.05. O05. 9,02. 10,O= 12,0= 14,05 
2.379 £18) 9.8) LS) 3.9, 168) 

Kye X85 . 85 684 2222 1368 598 256 256 
256 171 #769 171 +598 598 427 855 171 256 

x ; E Ry rate. Ge 3 ; i 

0 256 256 769 256 1367 2905 1795 1453 427 512 

August 1991, Gage 625 
Percent Occurrence (X100) of Height and Period 

Period(sec) 

20>. S02. cos: $05. Bs0s. 7.05. BW= 9.05. 10,0 12,02 14,0- 
DP) AE) EG) EO) BG) IB) OE Se) STS) G2) 

: ; ‘ _ . 244 1057 1057 325 569 
163 163 244 650 325 325 1220 1463 488 488 

5 AGS i . 163 244 163 ; : hs 
‘ f ol igle eal, i8l 3 til 
: : rk Bt : : 5 : 

: j nical 

0 163 326 244 893 569 894 2440 2520 894 1057 

September 1991, Gage 625 
Percent Occurrence (X100) of Height and Period 

saat hii eee eee ae Petod (sec scams nner ee 
2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 
— 28) 8) 0.9) iB) 8) ZAR) fee) SS) ULE) ats ),8) laa) 

: : . 84 84 84 252 : 84 
: * 504 252 1176 2017 1261 588 84 
. 168 168 . 168 924 924 84 ; 
i . 168 336 . 84 84 : i 
: i . 168 168 84 ; : 

0 0 168 840 840 1596 3193 2521 672 0 168 

(Continued) 
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Table D2 (Concluded) 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
150 R899 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Tota 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

October 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

ae ee ee See Periiod seg) eave Me le 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 728) __s).f) __ 4.8) __ 43,8) : (ne) 7.8) tae) SS) Sales) _ilsi8) IG&) _Nemerate 

: é : : . 246 é . 164 164 
82 164 164 328 328 656 1393 902 574 656 

: 6 82 246 164 492 492 5 82 164 
82 164 328 . 164 - 164 82 82 

¢ : 82 82 ; : : ; 82 : 
3 : 82 : 82 164 164 82 

82 . 164 82 164 

0 82 246 410 984 574 1640 1967 1148 1230 1394 328 

November 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 8) _ S).8) Cl) __Bi6) (3) 7/8) GG) 8)6) TL) isL.8) 15.9 _Longer 

é : 84 84 - 840 504 252 420 336 252 
168 420 924 588 336 1008 840 336 - 168 ; 

- 168 84 420 84 : 84 84 - 168 
: - 168 84 0 : 84 84 : 

168 : 9 84 84 
84 84 84 84 

0 168 588 1092 1428 588 2016 1512 924 588 840 252 

December 1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Peniod(een) 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
=O) 39) 4d 59 68 729) 89) 2959) S119) 21329521529) Songer: 

161 : ; 81 242 323 484 242 565 323 726 81 
: 81 81 806 403 323 565 726 887 . 161 81 

- 323 403 161 161 81 242 161 ; 81 ‘ 
: - 645 81 81 0 : ; 

161 ; een: Bi 

161 81 404 1290 1612 888 1211 1291 1613 323 968 162 

(Sheet 4 of 4) 
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Table D3 

Annual Joint Distribution of H,, versus T, 
P 

(All Years) 

OEP PWWNHMRrHOO 

Height (m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
Gi) = 2k) 
00 - 3.49 
50 - 3.99 
00 - 4.49 
-50 - 4.99 
.00 - Greater 

Total 

ini rs A Gok ge it period (sec )ken 8 Giles Babe aaa ED 
2.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 2.9 1.9 _8.9 _9.9 _11.9 _13.9 15.9 

10 
5 

15 

3.0- 
—_3.9 

17 
90 
5 

112 

4.0- 5.0-  6.0- 
— 479 25.9 21679) 

35 63 114 
236 «49434 = 461 
92 300 323 
3 63 183 
6 1 42 

¢ 3 
1 

366 861 1127 

Annual 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

13 20 22 39 
5 7 16 

1019 1566 1576 1894 
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Table D4 

versus T p (All Years) Monthly Joint Distribution of H,, 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
iL) = iS) 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3250) = 3°99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0250 — 0:99 
1.00 - 1.49 
1250) = 1-99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3250) — 3799 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

SE Pete) 1991, Gage 625 
Percent. Occurrence(X100) of Heigh and Period 

ee TS. (SC) Manis een a en Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
228) _ 81,0) 006) _ 3.8) __ (5.8) 7/8) __f.8) 11.9 _13.9 _15.9 _Longer pia 

8 25 50 75 109 192 318 543 401 134 = 184 17 2056 
151 234 401 468 268 #527 527 895 134 242 8 3855 

5 84 577 543 226 201 192 435 3 75 ‘i 2333 
. ; 92. 234 209 84 109 176 33 33 970 
2 : : 67 =142 33 33 =-151 42 75 543 
2 : 8 17 33 33 67 25 33 216 
i i ‘ A 8 8 : b 16 

Fi 5 8 8 
. * e 0 
: 5 9 : : 5 : 5 ; : 5 8 

8 176 368 1145 1429 1054 1196 1445 2141 368 642 25 

February 1980-1991, Gage 625 
Percent OccurrencetX100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
a — 51.8) 208) __ 8.8) _ 6.8) _ 7/8) _ 8) __8).8) LS) 0) ie 1.8) _Ileetntersie eS 

: 8 25 42 67 58 209 267 334 92 209 ‘ 1311 
17 58 167 409 384 401 710 701 1068 75 301 8 4299 

: 100 409 426 284 209 234 584 58 175 fs 2479 
5 134 292 117 83 117 225 75 92 1135 

: 33 58 42 58 67 58 100 416 
‘. 17 17 33 67 17 92 243 

25 8 33 8 8 82 
5 8 8 17 33 

6 : . 0 
3 : . : 5 ‘ 3 , 2 f 

17 66 292 994 1202 935 1295 1418 2386 391 994 8 

March 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
7-8) B18) _ 08) 8.8) 858) 78) fe) __6)6) LS) _ils).8) Marat) _Sbelaierete His 

7 5 : 73 44 81 286 198 264 125 169 1247 
7 37 191 506 418 477 741 653 983 117 #360 4490 
: 7 139 308 330 293 213 227 #616 Sy SSi/ 2507 

3 5 66 183 88 95 73-235 59 161 7 967 
7 59 37 37 37 125 66 59 427 
‘: ¥ 7 29 15 88 37 51 227 

15 15 51 15 37 ee 
: : ; f 

5 2 5 F : F : , R 

14 44 330 960 1034 983 1416 1218 2362 456 1174 7 

(Continued) 
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Table D4 (Continued) 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
Soh) S BRE) 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

ONPPWWNHMrFrOO 

wo oo 

70000 0 0-0 0 

—DPPWWMMHROO 

wo wo 

April 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

ei Ie PO IO (S$ OC) ka ME MM Res Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
2.9 3.9 4.9 5.9 6.9 7.9 89 9.9 11.9 _13.9' 15.9 _Longer pean 

16 8 8 62 54 85 435 396 427 148 311 5 1950 
8 62 171 248 #357 411 £4839 963 1312 210 497 16 5094 
: 8 78 186 264 217 217 £303 357 47 179 P 1856 

Z 8 i) ee ey 54 70 124 202 16 78 715 
3 8 23 31 23 70 16 8 179 

8 23 23 16 47 31 8 156 
5 : : 8 31 : 16 55 

: z 0 
: : 0 

24 78 265 535 838 790 1615 1833 2446 468 1097 16 

May 1980-1991, Gage 625 
Percent Occunrencet x00) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
LPG) TisG) Ae) E.G) ta) 78) ER) IG) SLAG) ONSIAS) lens) _lMeratet=te ea 

22 29 43 94 202 331 634 540 554 245 382 7 3083 
7 158 288 410 533 526 1037 958 #£«691 108 223 7 4946 
: : 58 122 137. 180 302 173 ~~ 281 14 86 Z 1353 

: 43 72 14 50 50 79 14 65 387 
: 50 29 7 14 : 36 22 7 165 

: ; 22 22 14 58 
3 ; 7 7 

3 0 
0 

‘ a é ; 5 ; - 5 5 i K f 

29 187 389 669 994 1080 2030 1735 1627 439 799 ai 

June 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
12.0) D8) 8) 8) 89) 78) 8.8) 81,8) ULE) NSE) Bio) erate aoa 

34 59 84 92 335 486 1382 821 477 168 142 17 4097 
8 142 243 410 318 444 1131 1064 603 101 67 17 4548 
; ‘ 50 134 168 126 134 134 201 ‘ 42 8 997 

, 34 59 25 17 8 126 50 _ 319 
i 8 17 8 8 8 49 

: 5 5 0 
0 
0 
0 

5 5 6 5 ‘ 4 : : S 

42 201 377 670 888 1098 2672 2035 1415 269 301 42 

(Continued) 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Table D4& (Continued) 

Percent Occurrence 
July 1980-1991, Gage 625 

{x100) of Heigh and Period 

Po ere sed ee PE SIOG (SEG) ee Ba el ee 

2.0- 

44 
132 

3.0- 
—3.9 

4.0- 

106 
326 
44 

476 

5.0- 
—2.9 

70 
449 
150 

9 

678 

6.0- 
—6.9 

916 

7.0- 8.0- 9.0- 
ILS) _f\-8) __S)-8) 

581 1348 1093 
617 714 ~«661 
88 62 35 
18 18 9 

1304 2142 1798 

10.0- 12.0- 14.0- 16.0- 
11.9 13.9 _15.9 _Longer 

705 361 370 70 
432 256 167 70 
44 : 18 

1190 617 555 140 

August 1980-1991, Gage 625 
Percent Occurrence(X100) of Heigh and Period 

pe Se ee Peni (sec)@ a. Sa ee 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
728) AIS) ALS) 8) 5 7) 8) 8) 8) UL) g).8) 

Uae / 
17.9 

17-108 

207 
66 

290 

41 
523 
183 
41 

788 1064 

407 822 954 
606 797 788 
124 8199 91 
41 17 8 
8 : : 
: 8 8 

: 8 

1186 1843 1857 

15.9 Longer 

58 17 
41 17 33 
25 : 41 
8 

1534 548 680 83 

September 1980-1991, Gage 625 
Percent Occurrence(X100) of Heigh and Period 

Period(sec) 

2RO=mESRO= 

70 

0 70 

D13 

N= §.0- 6.02. 70>. G0>. 9.0- 

9 18 70 123 176 361 
220 317 458 467 643 801 
53 326 326 308 317 352 

. 97 238 150 106 97 
q 5 is 7 2h 5g 
g ‘ 9 9 26 

282 758 1110 1136 1295 1655 

(Continued) 

10.0- 12.0- 14.0- 16.0- 
— 4.9 5.9 6.9 7.9 8.9 9.9 11.9 —13.9' 15.9 _longer 

361 202 229 53 

35 26 
9 

1937. 624 1065 71 
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Table D4 (Concluded) 

October 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Hei ght (m) ae neem Ie (aie) ee ee ee Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
_ 2.9 3.9 4.9 _5.9 6.9 _7.9 _8.9 _9.9 _11.9 _13.9 _15.9 _Longer aos 

0.00 - 0.49 7 5 21 50 141A COS CeCe ciel O James 4 36 1350 
0.50 - 0.99 F 78 206 341 384 298 547 724 #1058 +199 320 36 4191 
1.00 - 1.49 = 7 128 405 348 192 149 313 440 99 213 14 2308 
1:50 = 1.99 3 £ 28 99 249 71 78 71 234 «©6114 =128 21 1093 
2.00 - 2.49 , 3 : 85 64 50 107 142 71 64 7 590 
2.50 - 2.99 14 43 57 43 28 28 78 21 312 
3.00 - 3.49 i 14 14 7 43 36 14 128 
3.50 - 3.99 : 14 7 7 28 
4.00 - 4.49 F 3 0 
4.50 - 4.99 : : : ni , : : f : 5 P 5 0 
5.00 - Greater : 5 5 : 6 3 z ; , : 3 5 0 

Total 7 85 383 895 1094 782 1158 1499 2200 668 1073 156 

November 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Hei ght (m) a lane MS PH CSS Ya a Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
EDs nO ie4 OPES ROG ROiee 7599 On Ole ]9 eb hO Se 9eltonger: 

0.00 - 0.49 8 8 46 69 46 137 366 289 274 236 327 61 1867 
0.50 - 0.99 : 53 358 518 586 396 571 609 647 244 327 30 4339 
1.00 - 1.49 : 30) 145) 358) 548) 297 2445 GO 267 la al22 8 2293 
1.50 - 1.99 : : : 53 244 198 107 61 114 84 61 15 937 
2.00 - 2.49 ; 76 23 23 8 69 53 53 ; 305 
2.50 - 2.99 15 30 46 15 23 38 167 
3.00 - 3.49 i 8 8 30 8 23 77 
3.50 - 3.99 5 : 15 15 
4.00 - 4.49 : : 0 
4.50 - 4.99 : ; : ? : ; : , : ; : 6 0 
5.00 - Greater ; ; i : . ‘ : : ; 2 : ‘ 0 

Total 8 91 549 998 1500 1066 1349 1181 1416 762 966 114 

December 1980-1991, Gage 625 
Percent Occurrence(X100) of Height and Period 

Height (m) Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
BNO E359 749) S89) 6 3Ob 759) 22829) SEO SLE) S1359) 21529) senger: aaa 

0.00 - 0.49 17 17 25 67 118 126 252 319 336 311 411 25 2024 
0.50 - 0.99 A 50 227 680 437 260 353 638 949 218 361 118 4291 
1.00 - 1.49 d 2 143 453 479 243 421168 160 361 AL St 2 2200 
1.50 - 1.99 z : 50 378 193 42 42 109 17 67 5 898 
2.00 - 2.49 5 Hi : : 50 42 8 84 109 25 34 : 352 
2.50 - 2.99 : 5 : : 8 25 25 42 84 : 25 : 209 
3.00 - 3.49 ‘ 5 3 ; ‘ : 5 17 8 : ; 2 25 
3.50 - 3.99 : 0 
4.00 - 4.49 0 
4.50 - 4.99 5 : 5 5 : 4 5 : 0 
5.00 - Greater ; 5 5 ‘ i 5 5 : : 5 : : 0 

Total 17 67 395 1250 1470 889 848 1302 1956 613 1049 143 

(Sheet 4 of 4) 
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Figure D2. 

Lom 10° 10 10 
Percent Greater Than Indicated 

Annual cumulative wave height distributions 

for Gage 625 
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Height, m 
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Figure D3. 1991 monthly wave height distributions 
for Gage 625 
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Figure D5. Annual wave period distributions for all gages 
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Table D5 

1991 Persistence of H,, for Gage 625 

Height 
(m) lt 2 8 42 8 GB 7 BB Sho Wl te He Nd) NG AR AY A Tes 
0.5 32 30 23 22 20 17 14 10 9 «68 7 6 5 
1.0 AS s4e 21e 2a, 3 2 1 
1S) ge iy 3 2 
2.0 WW 7S 1 
2.5 5 8 @ 1 
3.0 Sel 
3.5 1 

Table D6 

1980 Through 1991 Average Persistence of H,, for Gage 625 

Height 
(m) 1 
0.5 29 
1.0 45 
1.5 29 
2.0 14 
20/5 7 
3.0 2 
305) 1 
4.0 

11 
9 

12 
8 
1 

13 
7 

14 15 
6 

16 
5 

17 18 
4 

19+ 
3 
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RELATIVE ENERGY DENSITY 

RELATIVE ENERGY DENSITY 

Figure D8. 

Selo 

Rez 
SSs8 

1991 monthly spectra for Gage 625 
(Sheet 1 of 6) 
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RELATIVE ENERGY DENSITY 
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RELATIVE ENERGY DENSITY 

WAVE 8 
A 199, cF'62 

RELATIVE ENERGY DENSITY 
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Table D/ 

Wave Statistics for Gage 625 

= - eS ae a ee a OL 
_Period _ a fileniging te  _siYo|__ 

Std. Std. Std. Std. 
Mean Dev. Extreme Mean Dev. Number Mean Dev. Extreme Mean Dev. Number 

Month _m  _m __m Date sec sec _Obs. mm m . - m Date sec. sec. _Obs, 

Jan 1.0 0.7 2.8 8 8.6 2.6 124 1.0 0.6 3.5 1988 8.5 2.7 1196 
Feb 0.8 0.5 2.3 23 8.5 2.2 112 1.1 0.6 3.8 1989 8.9 2.6 1198 
Mar 1.0 0.4 1.9 16 9.8 2.4 118 1.1 0.6 3.4 1983 9.0 2.6 1363 
Apr 0.8 0.5 2.6 20 Site 2.1 120 0.9 0.6 3.4 1988 9.3 2.6 1288 
May 0.7. 0.5 2.3 19 8.7 3.2 124 0.8 0.5 3.0 1986 8.7 2.6 1389 
Jun O38 ORS 2.2 23 9.2 1.8 119 0.7 0.4 2.3 1983 8.4 2.3 1194 
Jul 0.6 0.2 12: 30 t: ai a ae) 117 0.6 0.3 1.8 1985 8.7 2.8 1135 

Aug 0.7 0.4 3.0 19 9.8 2.6 123 0.7 0.4 3.1 1981 8.8 2.7 1205 
Sep 1.0 0.5 2.4 1 8.3 1.6 119 1.0 0.5 3.0 1983 9.1 2.7 1136 

Oct 1.3 0.8 3.5 31 10.1 3.3 122 oil @é/ 3.5 1991 9.2 2.9 1408 
Nov 1.0 0.7 3.3 9 8.9 3.3 119 1.0 0.6 3.5 1981 8.8 3.0 1313 

Dec 0.8 O.5 2.0 31 8.9 3.3 124 1.0 0.6 3.1 1986 9.0 3.1 1191 

Annual 0.9 O.5 3.5 Oct 9.0 2.7 1441 0.9 O.5 3.8 Feb 1989 8.9 2.8 15016 
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Height, m 

ON FOND FON FON FON FON A 

13.5 7 9 1113 15 17 19 2123252729 1 3 5 7 9 1113 15 17 19 2123 25 27 29 31 
Day of the Month 

ty = WN oo oOo 900 

Period, sec 
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13.5 7 9 1113 15 17 19 2123252729 1 3 5 7 9 1113 15 17 19 2123 25 27 29 31 

Day of the Month 

Figure D9. Time histories of wave height and period 

for Gage 625 
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APPENDIX E: WAVE DATA FOR GAGE 645 

1. Wave data summaries for Gage 645 are presented for 1991 and for 1980 

through 1991 in the following forms: 

ests; inl Eyal at, 

2. Figure El displays the individual wave height (H,,) and peak 

spectral wave period (T,) values along with the monthly mean values. 

Joint Distributions of H,, and T, 

3. Annual and monthly joint distribution tables are presented in Tables 

El and E2, and data for 1980 through 1991 are presented in Tables E3 and E4. 

Each table gives the frequency (in parts per 10,000) for which the wave height 

and peak period were within the specified intervals; these values can be 

converted to percentages by dividing by 100. Marginal totals are also 

included. The row total gives the number of observations out of 10,000 that 

fell within each specified peak period interval. The column total gives the 

number of observations out of 10,000 that fell within each specified wave 

height interval. 

Cumulative Distributions of Wave Height 

4. Annual and monthly wave height distributions for 1991 are plotted in 

cumulative form in Figures E2 and E3. Data for 1980 through 1991 are 

presented in Figure E4. 

Peak Spectral Wave Period Distributions 

5. Annual and monthly peak wave period T, distribution histograms 

for 1991 are presented in Figures E5 and E6. Data for 1980 through 1991 are 

presented in Figure E/. 
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Persistence of Wave Heights 

6. Table E5 shows the number of times in 1991 when the specified wave 

height was equaled or exceeded at least once during each day for the duration 

(consecutive days). Data for 1980 through 1991 are averaged and given in 

Table E6. An example is shown below: 

Height Consecutive Day(s) or Longer 

i a ae anne i ME es ag Ep ee 
0.5 18 15 14 13 12 11. +10 9 8 7 

1.0 50 34 24 21 18 14 12 8 7 3 2 

5) MAM) WO 8 6 2 1 

2.0 22 9 5 1 

2.5 10 5 2 

3.0 ® 
3.5 1 

4.0 1 

This example indicates that wave heights equaled or exceeded 1.0 m 50 times 

for at least 1 day; 34 times for at least 2 days; 24 times for at least 3 

days, etc. Therefore, on 16 occasions the height equaled or exceeded 1.0 m 

for 1 day exactly (50 — 34 = 16); on 10 occasions for 2 days; on 3 occasions 

for 3 days, etc. Note that the height exceeded 1 m 50 times for 1 day or 

longer, while heights exceeded 0.5 m only 18 times for this same duration. 

This change in durations occurred because the longer durations of lower waves 

may be interspersed with shorter, but more frequent, intervals of higher 

waves. For example, one of the times that the wave heights exceeded 0.5 m for 

16 days may have represented three times the height exceeded 1 m for shorter 

durations. 

Spectra 

7. Monthly spectra for the offshore Waverider buoy (Gage 645) are 

presented in Figure E8. The plots show "relative" energy density as a 

function of wave frequency. These figures summarize the large number of 

spectra for each month. The figures emphasize the higher energy density 

associated with storms as well as the general shifts in energy density to 

different frequencies. As used here, "relative" indicates the spectra have 

been smoothed by the three-dimensional surface drawing routine. Consequently, 

extremely high- and low-energy density values are modified to produce a smooth 

surface. The figures are not intended for quantitative measurements, however, 

E2 



they do provide the energy density as a function of frequency relative to the 

other spectra for the month. 

8. Monthly and annual wave statistics for Gage 645 for 1991 and for 

1980 through 1991 are presented in Table E7. 

9. Figure E9 plots monthly time histories of wave height and period. 
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Wave Height, m 

Wave Period, sec 

5.0 

Year Mean, m 
—x 1991 0.7 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Month 

Year Mean, sec 
—x1991 . 8.4 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Month 

Figure El. 1991 daily wave height and period values with 

monthly means for Gage 645 
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OF PWWNNMRROO 

Hei ght(m) 

00 - 0.49 
50 - 0.99 
00 - 1.49 
50 - 1.99 
00 - 2.49 
50 - 2.99 
00 - 3.49 
50 - 3.99 
00 - 4.49 
50 - 4.99 
00 - Greater 
Total 

Table El 

Annual Joint Distribution of H,, versus T, 

Annual 1991, Gage 645 
Percent Occurrence(X100$ of Height and Period 

ee Peeled (Se) ie ere ee rae ee 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
228) 8.0) 09) 8) 3-8) 7.8) 88) 8.8) LG) 88) 1G.8) emcee 

56 97 341 396 229 403 723 821 855 250 494 118 
21 209 389 751 431 250 292 445 389 83 160 i 

: 7 118 313 410 243 153 90 167 42 56 : 
0 : 7 21 14 21 14 21 21 56 14 

77 +313 848 1467 1091 910 1189 1370 1432 396 766 139 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
een - 4.49 
4.50 - 4.99 
380 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Table E2 

Monthly Joint Distribution of H,, versus T 

Percent Occurrence(X 
SoU at ae e 645 

0) of Het ght and Period 

ge Ere te a Perea ocd Sei) eae is or eee 

10.0- 12.0- 14.0- 16.0- 
2.9 3.9 4.9 _5.9 6.9 7.9 _8.9 _9.9 11.9 13.9 _15.9 

162 

2.0- 
— 2.9 

268 

268 

2.0- 
ak) 

3.0- 4.0- 5.0- 6.0- 

161 161 242 = 161 
484 242 645 484 

403 1129 484 

645 806 2016 1129 

Februar 

7.0-_ 8.0-_ 9.0- 

403 323 968 
81 81 403 

242 403 81 
Bh iol ; 

726 888 1452 

1991, Ga 

1210 

e 645 

162 

403 323 

81 

484 323 

Percent Occurrence(X100) of Height and Period 

pce SERN Tees od PE FHS (St) ee 

So Ao aol all 
—3.9 4.9 _5.9 6.9 _7.9 8.9 9.9 11.9 _13.9 _15.9 

Sey sey A) 
357. 625 804 89 

6 WA) Sey 
: 89 

714 1161 1429 1429 

7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
5 Longer 

89 714 982 1161 179 1071 

536 179 ‘ ; 3 : 

714 893 982 1161 179 1071 0 

March 1991, Gage 645 
Percent Occurrence(X100) of Het ght and Period 

Period(sec) 

3.0- 4.0- 5.0- 6.0- 
_ 3.9 4.9 5.9 

. 85 85 ; 
85 424 847 424 

~ 85 424 508 

85 594 1356 932 

7.0-_ 8.0-_ 9.0- 

169 339 
339 254 593 
254 169 85 

593 592 1017 

(Continued) 

E6 

763 
1356 
169 

2288 

339 
339 
85 

763 

10.0- 12.0- 14.0- 16.0- 
11.9 _13.9 _15.9 _Longer 

1780 0 
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Height(m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
150 F—s199 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

OPRPWWNMMrHROO 

no oo 

(hou ce de a a) th th PEWWNMMrRrOO 

wo wo 

.00 - Greater 
Total 

April 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 

— 81,8) — 8) 858) UGS) ISS) line) lemerie pcarnes 

5 5 167 167 417 £2333 750 1083 2083 83 250 5333 
83 500 167 500 583 167 417 333 . : 83 2833 

. 5 83 167 500 250 250 250 250 : 1750 
: : 4 3 83 , - 83 

0 
0 
0 
0 
0 

; S a é 5 ¥ - : 

83 500 417 834 1500 750 1500 1666 2333 83 333 0 

Nay 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0= 12.0= 14.0= 16.0- 
728) _ 518) 258) 88) _ 68) _ 7,8) __&8) __ 8).6) ug) lsh.@) ils.8) _Ilemerre ES 

81 81 645 1048 242 565 484 484 726 887 887 3 6130 
81 242 565 565 161 484 161 242 81 81 : ‘ 2663 

7 5 242 323 = #© 161 : 81 242 161 i : . uae 
; : ; 5 ; ; : 

; : 0 
: R 0 
' Fi 0 
; : 0 

; . ‘ as q : : é 5 : 3 z 

162 323 1452 1936 564 1049 726 968 968 968 887 0 

June 1991, Gage 
Percent Occurrence(X100) of Retche on Period 

Period(sec) Total 

2.0- 3.0- 4:0- 5.0- 6.0- 7:20- 8.0- 9.0- 10.0= 12.0= 14.0= 16.0- 
229053) 96-249 5.9 _ 6.9 7,9 8.9 _-9'.9 _]]'.9| 1379) 15:9! Longer 

3 252 336 672 #41176 1345 1008 ; j 4789 
: a 588 252 336 168 336 924 168 #252 3024 
s 168 168 504 252 252 168 420 ; 168 2100 
: : F : 84 2 ; : ‘ 5 84 
‘ ‘ 0 
. 0 
A 0 
: 0 
F 0 
5 5 ‘ c : : : ; 5 é : 

0 0 168 1008 1092 1344 1596 1849 2352 168 420 0 

(Continued) 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght(m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Table E2 (Continued) 

duly 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

20> S02, o0- Ss SWS 7.0- Ble. alte 

769 769 
85 1111 

342 684 2564 1197 598 342 
256 256 256 256 256 ‘ 256 

0 256 854 1880 598 940 2820 1453 854 0 342 

August 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

81 488 163 407 407 244 1626 2114 650 1057 
163 488 407 163 244 244 407 244 4 

; * 163" rat ; f A meet 
: : 81 

0 244 976 570 733 732 488 2033 2358 812 1057 

September 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

20 on Oana Om oO -mm oO V/,-0-mo 0m on 0> 

84 cod 168 84 840 672 420 2) 168 
. 252 672 672 504 504 1008 924 336 : 84 

; 84 168 168 588 84 84 84 

84 252 1008 1008 756 2184 1932 1680 840 0 252 

(Continued) 

E8 

ene ane ac ere a tapi Anive alePOR ND TOE ES GG in ees aha eet ela 

10.0- 12.0- 14.0- 16.0- 
—3.9 4.9 5.9 6.9 7.9 8.9 _9.9 11.9 _13.9 _15.9 Longer 

Period(sec) 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
8) iO), LAB) BG) (3B) IL) AS) VG) SUS) ISLC) SMe) Werateraie 

0 

Period(sec) 

10.0- 12.0- 14.0- 16.0- 
BEER) SERIE) SL) a Sy) ell Ee) tele) IS) URE) Isak) SEE) Longer 

(Sheet of 4) 
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Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
ili) = 168) 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Hei ght (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height(m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
150.— 1299 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Table E2 (Concluded) 

October 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

aoe Tere PORTO (Seq) re eee Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 28) Sie) 6h.) 6) (aie) __ 7/8) 61.6) —_8).8) ULE) ELS) IGS) _Mlomerie a 

84 5 ; , 84 420 168 336 588 420 ‘ 2100 
84 336 420 1008 84 588 1176 756 420 588 3 5460 

3 : Cee ACO e52n cbe 4 336 168 84 4 1764 
, ; : 5 : 84 420 168 oie 

: ; ‘ p 

0 
0 
0 

- 5 : : é 2 5 ; 5 : : 8 

0 168 336 672 1428 420 1260 1344 1428 1260 1512 168 

November 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

ri Cc Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 2-8) _s)6) —_ 4.8) _ 2.8) 13,8) 78) __ fof) 81.6) JUL) NSi,8) _il.8) _leercre ieee 

84 336 756 168 336 840 336 252 336 ©6672 4116 
84 756 1176 504 252 168 336 336 3 84 84 3780 
84 ‘ 336 420 168 84 168 84 =168 : 1512 

3 5 , : 84 168 168 ; 168 see 
2 : : ; 3 

0 
0 
0 

y : 5 : 4 ‘ z ‘ 5 ; ‘ : 

0 252 1092 2268 1092 756 1176 1008 840 168 588 756 

December 1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0=- 12.0- 14.0- 16.0- 
— 28) _ 8i8) 28) 8) _ (3.8) 718) __ 68) __ 21.8) ie) _i1S1.0)"_il.8) _lbemerr a 

161 323 806 887 403 161 242 645 161 161 323 = 403 4676 
: : 323 1290 726 £161 il SY} B25} ‘ 161 ; 3468 

161 403 484 323 81 4 81 j 1533 
: ; 242 81 if 5 5 323 

3 5 0 
0 
0 
0 
0 

: : 3 ‘ : 5 ¢ Fi 5 5 3 , 

161 323 1290 2580 1855 726 484 968 565 161 484 403 
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Table E3 

Annual Joint Distribution of H,, versus T, (All Years) Pp 

OF PWWMNMFRROO 

Hei ght(m) 

oO o 

000 OU ov 0 0 0 

WWNHNRFrOO WOPOLPOLOD WWWWOWWWW 

> > wo 

-50 - 4.99 
.00 - Greater 

Total 

Annual 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

me i Period (sects = at ae se ee ae aa Ue Dee Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 

74 130 256 425 286 295 564 627 704 323 416 80 4180 
22 182 464 925 619 297 315 309 494 130 243 24 4024 

: 1 56 oe 353 166 ~=—:112 87 =174 82 =132 6 1502 
45 30 21 31 55 28 51 5 276 
1 3 1 1 4 4 4 : 

96 313 776 1693 1304 791 1013 1055 1431 567 846 115 
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Table E4 

Monthly Joint Distribution of H,, versus T, (All Years) P 

Height(m) 

OPPWWNMNRFHOO 

ao oo 

hooduvo ooo PPWWNMNMRROO 

> wo 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

January 1980-1991, Gage 645 
Percent OccurrencetX100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
—_ 2-8) S818) 2.8) 1.8) __ (3.8) __ 72,8) 61.8) _ 8)48) U8) lsh.6) 168) _llemneere poe. 2s Be 

86 109 281 375 219 180 289 679 710 242 273 86 3529 
31 203 414 1015 710 . 219 234 312 554 86 219 16 4013 

5 . 101 625 585 273 203 70 234 31 141 ; 2263 
E 8 8 16 16 16 78 16 31 : 189 

5 4 : ‘ : 8 : : 8 
: 0 

0 
0 
0 
0 
0 

117. 312 796 2023 1522 688 742 1077 1576 383 664 4102 

February 1980-1991, Gage 645 
Percent Occurrence(x100) of Height and Period 

Sos. SB aes Vader: cohen be MPS HIOd (SEG) wea: Rabies Rens ola) Piatra Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
—2.9 3.9 4.9 5.9 6.9 _7.9 _8.9 _9.9 11.9 _13.9 _15.9 _Longer a 

122 106 245 375 139 163 294 334 710 139 400 8 3035 
49 179 449 995 555 220 228 318 685 131 261 : 4070 

: : 57 579 636 261 122 122 294 179 188 : 2438 
: 16 82 65 41 33 24 49 131 6 441 

: 8 0 c : ¢ 8 ; . 16 
: 0 

0 
0 
0 
0 
0 

171 285 751 1965 1420 709 685 807 1713 506 980 8 

March 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
2.9 3.9 4.9 5.9 6.9 7.9 8.9 _9.9 11.9 13,9 _15.9 _Longer oes 

125 96 214 339 184 103 339 353 493 184 398 ¢ 2828 
44 206 464 1001 552 287 302 346 685 199 390 7 4483 

P 7 110 398 405 177 140 96 250 162 265 0 2010 
: 15 59 44 44 88 162 96 118 : 626 

5 7 7 7 : : 15 15 : 51 
. : . ; : ; . 6 0 

0 
0) 
0 
0 
0 

169 309 788 1753 1207 618 832 883 1590 656 1186 7 

(Continued) 
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Table E4 (Continued) 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

April 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Be ile ee Pe ruil (Seca eee ee Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
M29) E39) AO) ESO GRO NEOPA SOMO OO al ell. alonger: care 

55 150 253 340 293 293 475 625 839 380 427 24 4154 
24 269 443 759 498 293 396 324 672 111 356 8 4153 

: 40) 25377285) 1 127 134 214 63 142 1369 
: 8 47 24 55 32 79 24 24 293 

4 3 : 16 16 ‘ 32 
‘ : 0 

0 
0 
0 

Fi 5 i A $ ‘ 4 

79 419 736 1360 1123 721 1053 1131 1820 578 949 32 

May 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
28) 288) Gey ES) ARS) 728) fen) 2 SIS) LAE) Sse) sey.) ' lene rie ceeeere 

90 179 284 508 291 411 695 628 867 336 538 52 4879 
Sells? 590 912 717.—s- «3374 ~—Ss 3359S 277~—Ss «419 90 149 22 4111 

. 45 172 127 45 82 97 149 45 97 ; 859 
é 22 60 7 4 7 15 15 15 141 

4 3 7 ; : : ‘ 7 
; 0 

0 
0 
0 

, : - ; . - Z : é : ‘ a 

105 366 919 1614 1195 837 1143 1009 1450 486 799 74 

June 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 

22.0) 15.9 4.9 2 8.8) 8.9) AG) ta) —_).6) LG) ISS) 8) _[Metatst=ie shee Same 

109 233 365 # 807 543 567 1110 1056 606 380 217 124 6117 
23 163 365 784 411 256 349 326 342 54 47 23 3143 

, ; 39 155 163 54 62 39 132 ; 54 698 
2 ; 23 8 8 ‘ 5 5 39 

; 0 
0 
0 
0 
0 

: : 5 : é : a ; ‘| 5 5 e 

132 396 769 1746 1140 885 1529 1421 1080 434 318 147 

(Continued) 
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Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1-50 = 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
Z2505— 12299 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

eee Se Poy 0d (Sec) ine ts BE Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 728) _ S68) 8) 8) th) 7G) ee) 1B) LG) NS) ie. 8) _lbeinerere eae 

53 197 439 659 522 568 1408 1143 810 416 522 159 6896 
. 151 401 704 500 257 295 189 159 76 53 45 2830 

’ 8 133 3 IG . 838 : 8 ; 266 
: E 8 ; : 8 

0 
0 
0 
0 
0 

53 348 848 1499 1068 840 1726 1332 1007 492 583 204 

August 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— si} 2 IR) by) f) A) IR) SS) LAR) clisin&) line) _Iuetntetaie he 

52 155 237 533 570 473 814 1065 1043 370 518 59 5889 
7 192 518 858 518 318 333 237 259 30 111 3381 
; 5; 0 163 TO Ww & 1 Sy Ww 652 

: A BSE 22 22-15 4 81 
: 3 : i 0 

0 
0 
0 
0 

59 347 785 1554 1273 887 1213 1317 1361 452 696 59 

September 1980-1991, Gage 645 
Percent Occurrence(X100) of Height and Period 

Period(sec) Total 

2.0- 3.0- 4.0- 5.0- 6.0- 7.0- 8.0- 9.0- 10.0- 12.0- 14.0- 16.0- 
— 78) si) A) ak) 138) 79) Bin) __8).8) Le) Sin) _il.&) hemreeie pe 

62 46 147 279 147 325 433 511 642 325 426 54 3397 
39 193 449 759 557 433 441 433 534 255 488 15 4596 

; AG 457 S48 i217 15 5itt/24) A755 1733 
4 ns SG G2 LS 8 5 2 8 246 
5 : ¥ : : : : 8 15 : 23 
‘ ‘ ; 0 
: 0 
: 0 
; 0 

101 239 642 1510 1098 1037 1044 1076 1338 696 1122 92 

(Continued) 

Table E4 (Continued) 

Jul 
Percent Occurrence 

1980-1991, Gage 645 
100) of Heigh 

E13 
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Table E4 (Concluded) 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

0.00 - 0.49 
0.50 - 0.99 
1.00 - 1.49 
1.50 - 1.99 
2.00 - 2.49 
2.50 - 2.99 
3.00 - 3.49 
3.50 - 3.99 
4.00 - 4.49 
4.50 - 4.99 
5.00 - Greater 

Total 

Height (m) 

So oO 

0 ot 00-002 DU 

PPWWMMPrrFrOO 

wo wo 

50 .99 
.00 - Greater 

Total 
OPPWWNMMRFrOO 

ou oO 
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Table E7 

Wave Statistics for Gage 645 

i ee ae ee eee = 
_Period _ insite _ etre __ 

Std. Std. Std. Std. 
Mean Dev. Extreme Mean Dev. Number Mean Dev. Extreme Mean Dev. Number 

Month mm .m Date sec sec _Obs. om om . -m Date sec sec _Obs. 

Jan 0.8 0.5 1.6 9 8.0 3.6 124 0.7 0.4 2.0 1980 8.0 3.2 1281 
Feb 0.6 0.5 15 8 Tot) Boal 112 0.8 0.4 2.0 1983 8.1 3.1 1226 
Mar 0.8 0.3 1.3 15 9.4 3.1 118 0.8 0.5 2.3 1980 8.4 3.3 1358 
Apr 0.7 0.4 1.5 21 8.3 2.5 120 0.7 0.4 2.3 1987 8.5 3.2 1264 
May 0.6 0.3 1.4 20 8.1 3.3 124 0.6 0.4 2.0 1987 8.1 3.2 1338 
Jun 0.7 0.4 1.6 23 Bo/ . oil 119 0.5 0.3 1.7 1990 7.8 3.0 1288 
Jul 0.5 0.2 1.0 30 7.8 2.3 117 0.5 0.3 1.6 1990 8.2 3.2 1321 
Aug 0.5 0.3 1.5 19 Qos) Bail 123 0.6 0.3 1.7 1982 8.1 3.1 1352 
Sep 0.7 0.3 1.5 1 Tale Bee 119 0.7 0.4 2.1 1985 8.6 3.2 1292 
Oct 0.8 0.4 1.9 31 10.0 3.4 119 0.8 0.5 2.2 1982 8.8 3.3 1325 
Nov 0.7 0.5 1.8 1 8.4 4.0 119 0.8 0.4 2.0 1981 8.4 3.6 1247 
Dec 0.7 0.5 1.8 10 Pos) Boe! 124 0.7 0.4 2.2 1989 8.1 3.6 1285 

Annual 0.7 0.4 1.9 Oct 8.4 3.2 1438 0.7 0.4 2.3 Apr 1987 8.2 3.3 15577 
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