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ABSTRACT:

Hualien Harbor inner basin’s instability creates rope-breaking problems for the berthing ships have
during the typhoon period. The simultaneously observed data of the inner basin and outer harbor are rare;
it is only roughly known that in a part of the inner basin apparently long-period oscillations exist. But the
changed component energy of these oscillations with time is not clear. Therefore, at present time, there is
no way to do any effective practice to solve these oscillation-related problems. This research is to analyze
the wave data between the calendar year of 2005 to 2007 of Hualien Harbor observation located in the
inner basin and outer harbor at the same time. The purpose is to probe the inner basin and outer harbor’s
spectral shape evolution and shape parameters comparison, compared with the result of 3 years ago to
understand the characteristic of time and space variation of waves in the inner basin and outer harbor.

After spectral energy distribution changes with time and space analyses, the result indicates that
various components spectral energy values are very close to observed points in the outer harbor when the
frequency is smaller than 0.04Hz (with a period equivalent to 25 seconds). None of the spectral
components energy is relatively large under certain frequencies. As to an observed point in the inner|
basin, energy of various spectral components is the same when the frequency smaller than 0.04Hz. So,
does the observed point perform like an outer harbor point? It indicates that for as long as there have been
long-period waves in the inner basin, they have existed in the outer harbor. It is not growing to get
stronger in the inner basin. But spectral energy drops drastically when the frequency is larger than
0.04Hz, especially with nearby main frequency. It tells us that breakwater just can stop waves with
periods smaller than 25 seconds from entering into the inner basin at Hualien Harbor.

Various spectral shape parameters have featured the same characteristic in outer harbor as we have
studied before. They included parameters value domain, evolution trend with the change of wave height
or wave period and parameters relationship. However, various spectral shape parameters of observed
points in the inner basin are quite different compared with ones in the outer harbor, such as parameters
value domain changing and parameters relationship becoming weak. Those changing are different among
points because the main frequency area energy drops abruptly and low frequency area is maintained,
causing the peak point not to be sharp in spectral shape compared with ones in the outer harbor.
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09/0117 | 1189 | 256 | =& 975 200
09/0120 |118.1| 259 | =& 980 200
09/0123 |117.4| 260 | =& 985 180
09/0202 | 1169 | 26.2 | =& 990 150

Sn%. 200513 weh BAE 3 A1 (TALIM)  £F4R# & - 08/30~09/01

2025 ¥ Rmh B A

PR SR | %R | BAE | P o S 3
/% (mb) (Km)

“\‘;;‘: S

09/06 02 |139.3| 95 | &R

09/06 08 |138.2| 104 | =&

09/06 14 | 135.7 | 10.6 | =&

09/06 20 |135.1| 114 | =& 92
09/0702 | 1350 128 | =& 92
09/0708 | 1344 | 134 | =R 92
09/07 14 |133.7| 130 | =& 92
09/0720 | 1336 | 141 | =R 148

09/0802 |133.0| 14.7 | =R 148
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09/08 08 | 1324 | 153 | =& 148
09/08 14 |132.2| 16.1 | =& 138
09/08 20 | 1315 173 | * B 166
09/0902 | 1310 181 | * B 203
09/0908 |130.3| 19.1 | * B 203
09/0914 | 1296 | 204 | * B 185
09/0920 |1285| 215 | * B 185
09/1002 | 1274 | 221 | * B 955 200
09/1005 |126.8 | 22.7 | * B 955 200
09/1008 |126.3| 232 | * B 955 200
09/1011 |[125.7| 23.7 | ¥ & 955 200
09/1014 | 1252 | 242 | * B 950 200
09/1017 | 1249 | 246 | * B 950 200
09/1020 |1243| 252 | * B 950 200
09/1023 | 1239 | 256 | * B 950 200
09/1102 |1235| 26.0 | ¥ B 950 200
09/1105 |[123.1| 26.7 | ¥ & 950 200
09/1108 |1226| 273 | ¥ B 950 200
09/1111 |122.2| 27.7 | ¥ B 950 200
09/1114 |1218| 283 | ¥ & 950 200
09/1120 [1209| 29.2 | ¥ B 970 200
09/1202 |120.5| 30.6 | =& -- --

$% 1200515 ek AL 4% (KHANUN) #4g8 @F : 09/09~09/11
326 2w h BT

RBE | Cef | CskbEE
/& (mb) (Km)

P Y gER

éﬁ:

7o

09/2020 |123.7 | 168 | =&
09/2102 |1235| 175 | =&
09/2108 |123.2| 181 | =&
09/2114 (122.1| 181 | ¥ B
09/2120 |1215| 192 | =& 990 200
09/2123 |121.3| 192 | =R 990 200
09/2202 |1210| 192 | =R 985 200
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09/2205 [120.9] 193 [ 4= | 985 200
09/2208 [120.7] 193 | 4= | 985 200
09/22 11 |120.6| 195 | 4= | 985 200
09/22 14 1204 198 | 4= | 985 200
09/2217 [120.2] 199 [ #=4& | 990 200
09/2220 [119.9] 200 | =& | 990 200
09/2223 [119.4] 20.1 | 4= | 990 200
09/2302 [119.0] 202 [ #=& | 990 200
09/2305 |118.7] 202 | =& | 990 200
09/2308 |1182] 203 [ #=& | 990 200
09/2314 |1175] 203 |44 | 990 200
09/2320 | 116.3| 20.0 | #= 2 111
09/24 02 | 115.9] 202 | &= 2 240
09/24 08 | 115.3| 19.8 | &= 2 240
09/24 14 | 114.6 | 196 | =2 222
09/24 20

09/2502 | 113.1] 191 | * & 231
09/2508 | 113.0| 188 | * & 231
09/25 14 | 112.3] 190 | * & 240
09/2520 | 111.7] 190 | * & 240
09/26 02 | 110.7] 19.1 | * & 240
09/26 08 | 110.0| 184 | * & 166
09/26 14

09/26 20 | 108.1] 19.0 | &= & 148
09/27 02 [107.5| 195 | = & 148
09/27 08

09/27 14 |105.0| 19.7 | 4= & 148

Y%L 200518 ek ~AL: 2+ 3 (DAMREY) #a3pi#p A 09/21~09/23
Fo 2-T7 3c X Wb & 5 7oL

¥ R SR | FRE | BE | ¢ uF S kb L

/& (mb) (Km)

09/26 02 | 144.4| 198 | &= -- -

09/26 08 |143.4| 195 | =& -- -
09/26 20 | 142.0| 20.2 | =& -- 111

e
T
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09/2702 |141.7| 209 | =& -- 148

09/2708 |1410| 215 | * B -- 185
09/2714 |140.1| 21.7 | * B -- 185
09/2720 |139.2| 220 | * B -- 166
09/2802 |138.3| 22.1 | % & -- --

09/2808 |1375| 223 | % & -- 203
09/28 14 |136.7 | 225 | % & -- 203
09/28 20 | 136.1| 225 | % & -- 203
09/29/02 | 135.6 | 22.4 | 5% & -- 203
09/2908 | 1352 | 224 | % & -- 194
09/2914 | 1346 | 224 | % R -- 203
09/2920 | 1339 | 224 | % & -- 222
09/3002 |133.0| 222 | % & -- 222

09/3008 | 132.1| 22.0 | % & = =
09/30 14 | 131.0| 22.0 | % & = .

09/3020 |130.0| 22.2 | % & -- 287
10/0102 |1285| 224 | % & -- 240
10/0108 |127.0| 224 | s & -- 240
10/01 14 |125.4| 228 | % & 925 200
10/0117 |124.6| 23.0 | s & 925 200
10/0120 [1239| 23.1 | % & 925 200
10/0123 |123.2| 233 | % & 925 200
10/02 02 |1225| 235 | % & 925 200
10/0205 |121.6| 23.7 | % & 925 200
10/0208 |120.7| 238 | ¥ & 945 200
10/02 11 |120.0| 239 | ¢ & 960 200
10/02 14 |119.6| 240 | ¥ B 960 200
10/0217 |119.1| 241 | ¥ B 970 200
10/0220 |118.6 | 243 | &£ 980 180
10/0223 |118.2| 244 | &£ R 980 150
10/0302 |117.8| 245 | &E£R 990 150
10/0305 |117.3| 248 | &£ 995 150
10/0308 |116.8| 25.0 | &£~ 998 100

¥%.:200519 ek ~AL:d0 2 (LONGWANG) #3# /F :09/30~10/03
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% 2-8 YRR PG T

P ER |\ R | BE | P oF kR LE
& (mb) (Km) [
07/0808 |126.4| 232 | ® & 950 300
07/08 11 |126.4| 23.7 | * B 950 300
07/08 14 |126.3| 242 | * B 950 300
07/08 17 |126.2| 246 | * B 950 300
07/0820 |126.0| 25.0 | * B 955 300
07/0823 |125.8| 256 | * B 955 300
07/0902 |125.7| 263 | * B 960 300
07/0905 |125.7| 269 | * B 965 250
07/0908 |125.8| 275 | * B 965 250

%.1200603 Beh # ALk (EWINIAR) 478 B £ 07/07~07/09
% 2-9 2Rk B E T A

P R ER | #FR | BAE | P Sk h 2R %
/& (mb) (Km) A

07/1208 |126.5| 21.2 | =R 985 300

07/1211 | 1258 | 21.3 | R 985 300

07/1214 |125.3| 215 | &R 985 300

07/1217 |125.0| 216 | &R 985 300

07/1220 |124.7| 21.7 | &R 985 300

07/1223 |1245| 218 | &R 985 300

07/1302 |124.3| 220 | &R 985 300

07/1305 | 124.0| 224 | &R 985 300

07/1308 |123.7| 23.0 | &R 985 300

07/1311 |123.3| 233 | R 985 300

07/1314 |123.0| 23.7 | &R 978 300

07/1317 |122.7| 240 | &R 978 300

07/1320 | 122.3| 245 | &R 978 300

07/1323 | 121.8| 249 | &R 978 300

07/1402 |121.1| 25.1 | &R 978 300

07/1405 | 120.7| 25.1 | &R 978 300

07/1408 | 120.4| 255 | &R 978 300
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07/1411 |120.0| 259 | &R 978 300
07/14 14 |119.5| 263 |&ER 980 300
07/14 17 [ 119.0| 266 | &R 982 300
07/1420 |118.4| 269 |&ER 985 300
07/14 23 | 1178 | 273 |&ER 985 300
07/1502 |117.2| 274 |&ER 990 300
07/1508 |116.0 | 26.7 | &R 990 200

$¥ 1200604 ek AL FAILr (BILIS) E4rH @ : 07/12~07/15
% 2-10 o me b o A TR

B | SRR WA | P of | - kb X
& (mb) (Km) i
07/2323 [1250| 203 | # & | 960 200
07/2402 [124.4| 207 | * & | 960 200
07/2405 [ 1240 209 | ¢ & | 960 200
07/2408 [123.7| 211 | ¢ & | 960 200
07/2411 [1233| 214 | ¢ & | 960 200
07/2414 [1229| 217 | * & | 960 200
07/2417 [1225[ 221 [ ¢ & | 960 200
07/2420 1222 224 | ¢ & | 960 200
07/2423 [1216| 229 | ¢ & | 960 200
07/2502 [1209| 231 [ ¢ & | 960 200
07/2505 | 1199 234 [ # & | 965 200
07/2508 | 119.7| 236 | * & | 968 200
07/2511 [1193| 238 [ ¢ & | 968 200
07/2514 [ 1188 241 | #=R | 975 200
07/2517 | 1183 243 |4 | 975 200
07/2520 |117.8| 246 | 4= | 980 200
07/2523 [ 1173 | 249 |4 | 985 150
07/2602 [ 116.7| 25.1 | 4= | 990 150
07/2608 |116.1| 25.1 | 4= | 992 150

B - 200605 #eh A et (KAEMI) &3R8 /F 0 07/23~07/26
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£ 2-11 FHEBL & TR

P ER |\ R | BE | P oF = kR LE

& (mb) (Km) [
08/0823 |122.1| 229 | &= & 995 100
08/0902 |121.7| 229 | &= & 988 100
08/0905 |120.8| 22.8 | &= & 990 100
08/0908 |120.0| 228 | &= & 992 100
08/09 11 |119.3| 22.7 | &= & 992 80
08/09 14 | 118.6 | 226 | &= & 996

$a¥ 1 200609 b LAL: §4 (BOPHA) E4F ¥ : 08/07~08/09
20212 $ E WA B TR

P R ER | #R | BAE | P s Y vl
/& (mb) (Km) A
08/0911 |127.6| 243 | ¥ B 945 180
08/0914 | 1269 | 246 | ¥ B 940 180
08/0917 |126.1| 25.1 | ¥ B 935 180
08/0920 |125.3| 254 | ¥ B 935 180
08/0923 |124.4| 25.7 | ¥ B 935 180
08/10 02 | 123.7| 26.0 | ¥ B 935 180
08/10 05 |123.0| 26.3 | ¥ B 935 180
08/10 08 | 122.3| 265 | ¥ B 935 180
08/1011 |121.7| 26.7 | ¥ B 935 180
08/1014 |121.1| 270 | ¥ B 935 180
08/1017 |1205| 27.2 | ¥ B 935 180
08/1020 |119.8| 27.2 | ¥ B 960 120
08/1023 |119.2 | 274 | =R 975 100
08/1102 |118.7| 27.7 | &£ R” 985 100

%L 0 200608 Wk “AL: & % (SAOMAI) #4487 © 08/09~08/10
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£ 2-13 Bk B0 T

P ER |\ R | BE | P oF = kR LE
& (mb) (Km) [
09/14 23 [124.9| 206 | ¥ B 955 200
09/1502 [124.7| 209 | * & 955 200
09/1505 1245|212 | * B 955 200
09/1508 [124.3| 215 | * & 950 200
09/1511 |124.1| 21.7 | * B 950 200
09/1514 [124.1| 222 | * B 950 200
09/1517 [124.0| 226 | * & 950 200
09/1520 [124.0| 231 | * & 945 200
09/1523 [123.9| 236 | * & 940 200
09/16 02 [123.9| 240 | * & 940 200
09/16 05 [124.0| 245 | * & 940 200
09/16 08 [124.3| 250 | * & 940 200
09/16 11 |1245| 255 | * B 940 200
09/16 14 [ 125.0| 26.0 | * & 940 200
09/16 20 [125.8| 27.1 | * & 940 200

% 1200613 R LAEC 33 (SHANSHAN) &3¢ & 0 09/14~09/16

% 2-14 tat gk B0 f R

=R ER | #R | BAE | P s Y
/& (mb) (Km) A
08/07 08 |124.9| 21.8 | =& 980 150
08/07 11 |124.2| 22.1 | &R 980 150
08/07 14 |123.4| 221 | &R 980 150
08/07 17 |1225| 22.0 | &R 980 150
08/0720 |121.9| 22.0 | &R 980 150
08/07 23 |121.4| 220 | &R 980 150
08/0802 |120.6| 22.1 | &R 980 150
08/0805 | 119.7| 225 | &R 980 150
08/0808 | 118.9| 225 | R 980 150
08/0811 [117.9| 223 | &R 980 150
08/08 14 |117.3| 22.2 | &R 980 150

2-54



08/0820 |116.2 | 22.2 | 4= & 990 100
Ha%E 1 200706 Bk LAL: ta7 (PABUK) #3p# 7 : 08/06~08/08

2 2-15 R Eh 8 GF R

PR | SR | SR | RAE | P = kb LiE

/& (mb) (Km) s
08/0820 [123.6| 21.4 | 4=/ | 992 100
08/0823 [123.1| 238 | 4=/ | 992 100
08/0902 | 1225| 22.4 | =i | 992 100
08/0905 |122.0| 22.8 | =& | 992 100
08/0908 |121.6| 23.3 | =& | 992 100
08/0911 |121.1| 23.7 | 4=k | 994 -

Sa%h 1200707 Heh LAE 53k (WUTIP) 43 ¥ : 08/08~08/09
% 2-16 Fpiodch B 8 TR

BR[| SE | HE | RA | FoF | - skh D
/& (mb) (Km) =2
08/16 17 |125.8 | 18.3 | 5.2l | 920 250
08/16 20 | 1255 | 18.7 | s 7 | 920 250
08/16 23 |125.1| 19.0 | s 7 | 920 250
08/17 02 |124.7| 195 | s 7 | 920 250
08/17 05 |124.4| 19.9 |57 | 920 250
08/17 08 |124.2| 20.3 |3 7 | 925 250
08/17 11 |123.8| 20.8 | s 7 | 925 250
08/17 14 |1234| 21.1 |7 | 925 250
08/17 17 |1232| 21.4 |37 | 925 250
08/1720 |122.9| 21.8 |7 | 925 250
08/17 23 |122.6 | 22.2 |7 | 925 250
08/18 02 |122.1| 228 | * & | 930 250
08/18 05 |121.6| 23.3 | ¢ & | 930 250
08/18 08 |121.0| 236 | * & | 945 250
08/1811 | 1202 | 238 | ¢ & | 960 250
08/18 14 |119.8| 239 | ¢ & | 965 250
08/1817 | 1196 | 241 | ® & | 965 250
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08/1820 [1195| 243 | ¥ & 965 250
08/1823 [119.2 | 245 | ¥ B 970 250
08/1902 [119.0| 249 | &£ 975 250
08/1905 |118.7| 252 | &R 980 250
08/1908 |118.4| 253 | &R 985 200
08/1911 |118.1| 255 | R 990 150
08/19 14 | 1179 | 25.7 |&ER 994 120
08/1917 |117.7| 26.2 |ER 996 --

% 1 200708 Beh %A Fha (SEPAT) E4p# R : 08/16~08/19

4 2-17 § kageh 5 TR

P R ER | ER | BAE| P = kb X R
/& (mb) (Km) 2
09/17 14 | 126.8| 228 | * B 965 200
09/17 17 |126.4| 23.1 | * B 960 200
09/1720 |125.7| 234 | * B 945 200
09/1723 |125.2| 236 | * B 942 200
09/1802 |124.6| 239 | * B 935 200
09/1805 |124.1| 242 | * B 935 200
09/18 08 | 123.6| 244 | ¥ B 940 200
09/1811 [123.2| 25.0 | * B 935 200
09/18 14 |1225| 257 | * B 945 200
09/18 17 |121.8| 26.0 | ®* B 945 200
09/1820 |121.5| 26.2 | * B 950 200
09/1823 |121.1| 265 | * B 960 180
09/1902 |120.7| 27.0 | ®* B 960 180
09/1905 |120.2| 276 | ®* B 960 180
09/1908 |119.7| 28.2 | ® B 970 150
09/1914 [ 119.2| 29.2 | &£ R” 985 120

Y5l 0200712 #h A w tH (WIPHA) &4 7F 1 09/17~09/19
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2 2-18 7 RS Reh B TR

P ER |\ wRE | BE | P oF kR LE
& (mb) (Km) [
10/0514 | 1249 | 209 | % B 925 300
10/0517 |124.8| 214 |3 & 925 300
10/0520 | 124.8| 21.8 |3 & 925 300
10/05 23 | 124.4| 225 |3 & 925 300
10/06 02 | 124.1| 22.8 | 3% & 925 300
10/06 05 | 123.8 | 23.4 |3 & 925 300
10/06 08 | 123.5| 23.8 | 3 & 925 300
10/06 11 | 123.0 | 245 |3 & 925 300
10/06 14 | 122.4| 245 |3 & 925 300
10/06 17 |121.8| 240 | ¢ B 940 300
10/06 20 |122.0| 242 | * B 940 300
10/06 23 |121.9| 25.0 | * B 945 300
10/0702 |121.1| 255 | * B 960 300
10/07 05 |120.7 | 256 | * B 965 300
10/07 08 |120.7 | 259 | &= & 975 300
10/07 11 | 120.7 | 26.4 | =R 980 300
10/07 14 |120.7 | 26.8 | =R 985 200
10/07 17 |1205| 27.4 | &R 988 200
10/07 20 |120.3| 27.7 | &R 990 150
10/07 23 |120.2 | 279 | &R 992 100
10/08 02 |120.1| 279 | &R 992 100

$% 1200715 %k 240 F %3 (KORSA) #4g & 1 10/04~10/07
% 2-19 KRk B BT

P Y ER | R | BAE| P S kb EE
/R (mb) (Km) ==
11/26 14 {1206 | 190 | &= 975 200
11/26 17 {1206 | 194 | &= 980 180
11/26 20 | 1205 | 19.7 | 4= & 980 180
11/26 23 | 120.6 | 20.0 | 4= & 985 150
11/2702 |120.7| 20.1 | &R 985 150
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11/2705 | 121.0| 203 | R 988 150
11/27 08 | 121.5| 205 | ¥R 995 120
11/27 11 |122.0| 204 | =R 996 --
11/2714 | 122.8| 20.2 | =R 998 --
B 200723 b LA K EE (MITAG) ESR#H Fo: 11/26~11/27
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