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3. Surface Wave Recovery from Wave Pressures Profile

Based on Field Observation

Koji KoBuNE®
Yoshimi Gopa**
Akira NARITA®*
Hiroshi SASARpr*
Yukiji MORITA®

Synopsis

Ultrasonic wave gauges are most common aparatus for field wave measurements
in Japanese coastal waters. The disadvantage of the ultrasonic wave gauges is that
they are often fail to measure rough seas when water surface is disturbed by strong
winds and breaking waves. This is quite inconvenient, because one of the major
purpose of field wave observation is to obtain records of extreme seas.

A possible measure to overcome such disadvantage is the simultaneous operation
of a pressure gauge as an auxiliary wave gauge. Though it is not sensitive enough
for relatively calm seas, i.e, short period waves, the pressure gauge can detect
pressure variation during heavy storm waves which have longer wave periods and
provide vital wave information.

In this report, two methods are utilized to recover the characteristic wave pa-
rameters from pressure records. The one is the conventional method which estimates
the characteristic wave parameters on the basis of the linear wave theory and a
correction factor. The other is a linear numerical filter which rvecovers the time
series surface wave from pressure records.

The reliability of the two methods are examined for the simultanecus time series
records of the surface and the pressure attained at Naha Port (water depth 50m)
and Hitachinaka Port (30 m). The resulis show that the linear numerical filter is
guite reliable and suitable for real-time surface wave recovery during storm waves.

Key Words: Wave Observation, Wave Gauge, Field Observation, Data Analysis,
Pressure Profile
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8 2 19 18 152 124 523 194 629 246 767 338 967
123 124 817 191 946 243 856 333 1,027
95 2 19 20 178 168 565 254 673 303 673 356 583
143 166 705 252 926 294 779 323 721
8 2 19 22 174 173 575 260 689 314 656 411 654
115 186 871 268 1,110 315 1,035 360 681
85 2 19 24 171 212 590 325 695 394 725 461 637
120 228 827 338 1,113 406 1, 455 471 1,345
8% 2 20 2 157 227 642 358 765 451 701 635 767
124 231 812 342 531 442 857 547 979
8 2 20 4 132 264 759 411 910 560 930 581 1,004
112 250 895 375 934 473 G923 580 939
85 2 20 6 124 279 804 420 992 514 057 649 806
106 266 941 394 1,018 501 977 622 832
8 2 20 8 127 250 795 405 1,042 517 1,084 615 947
102 250 990 385 1,078 516 1,088 642 1,187
85 2 20 10 137 238 733 382 1,014 457 1,022 562 1,033
103 253 975 375 1,103 441 1,027 480 1,095
85 2 20 12 127 245 788 419 1,077 541 1,086 724 1,107
80 267 L1106 410 1,202 523 1,032 639 1,156
8 2 20 14 129 241 779 303 1,048 496 1,030 651 1,154
100 239 1,001 377 1,001 485 1,001 617 1,099
8 2 20 16 113 246 809 393 1,020 499 976 624 983
100 255 927 381 1,001 479 934 600 954
8 2 20 18 133 184 759 306 1,016 390 097 473 1,170
103 193 974 304 1,037 373 1,009 447 1,136
85 2 20 20 122 190 827 304 1,038 381 1,033 451 1,022
100 201 1, 009 305 1,085 384 1,016 456 1, 067
85 2 20 22 109 205 919 342 1,151 441 1,085 539 1,091
79 244 1,275 388 1,647 497 1,842 568 1,200
8 2 20 4 109 183 919 313 1,164 406 1,237 565 1,197
72 239 1,391 363 1,770 472 2,130 636 1,357
8 2 21 2 93 221 1,070 351 1,267 447 1,220 586 1,346
82 230 1,219 337 1,315 421 1,212 486 1,309
B 2 21 4 82 231 1,085 368 1,408 437 1,311 549 1,349
82 234 1,218 355 1,380 424 1,309 550 1,364
8 2 21 6 105 186 959 294 1,304 350 1,244 394 1,539

94 181 1,072 290 1, 309 341 1,279 358 1,559
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87 11 28 17 140 225 745 363 889 439 887 536 847
121 200 861 319 968 397 809 480 854

87 11 28 18 143 236 729 385 927 489 955 614 969
113 228 922 365 1,012 462 989 565 1,022

87 11 28 19 134 275 82 44l 951 538 942 646 1,052
110 265 944 335 1,012 471 980 572 1,028

87 11 28 20 136 255 763 421 997 540 99 609 1,076
111 246 933 395 1,018 502 1,012 594 1,220

87 11 28 21 132 259 787 418 1,006 539 1,000 693 1,048
160 260 1,038 405 1,025 516 991 656 968

87 11 28 22 128 260 816 413 1,041 506 997 56t 803
105 248 994 387 1,066 479 1,016 561 861

87 11 28 23 127 254 818 411 1,033 407 997 611 1,070
111 239 931 383 1,043 469 1,020 603 1,087

87 11 29 0 130 229 799 348 946 439 992 566 836
110 221 945 333 1,001 409 979 530 915

87 11 29 1 129 226 803 365 984 457 977 518 1,084
108 222 97 353 1,036 445 1,049 503 1,115

87 11 29 2 124 225 839 371 1,048 474 1,014 591 990
110 212 945 356 1,062 443 1,037 512 1,000

87 11 29 3 114 237 910 373 1,087 455 99 508 1,044
101 228 1,027 351 1,063 434 993 521 1,086

87 11 29 4 132 225 788 356 958 442 1,024 617 1,04
17 199 804 332 1,045 430 1,016 553 933

87 11 29 5 139 208 750 353 993 443 998 523 989
110 204 948 332 1,069 406 1,004 496 1,006

87 11 29 6 124 226 839 350 1,022 444 989 517 1,183
113 198 920 331 1,081 421 1,014 533 1,041

87 11 29 7 126 263 821 426 1,011 550 1,028 701 961
108 252 955 406 1,091 525 1,019 686 952

87 11 29 8 133 249 784 404 1,020 516 977 649 854
119 220 877 376 1,072 480 995 582 921

87 11 29 9 133 240 81 395 956 501 997 6Ll 1,044
112 228 920 367 1,045 455 1,015 554 1,002

87 11 29 10 122 254 852 385 988 480 974 575 1,051
111 234 938 359 1,002 448 968 519 1,131

87 11 29 11 123 253 850 399 1,012 493 95 569 1,083
105 245 994 370 1,027 453 936 527 1,080

i BeRrem, B 0.01s, M=20, np=2,400
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