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Studies on the Characteristics of Oceanographic Condition
in Relation to Fishing Condition in the Shallow Coastal Waters

By
Satoru TAWARA

The major aim of the present study was to find out a new method of the catch prediction
by analysing the catch statistics, oceanographic and weather data in the shallow coastal waters,
Therefore, the characteristics of seasonal changes of constant flow and oceanographic structure
were studied, using the available data in the Seto Inland Sea. In summer, in the layer shal-
lower than 5 m, the westward current which had ‘mean velocity of 1—3 em/s was recognized in
the western region of Bisan Seto. And in the eastern region of Bisan Seto the eastward cur-
rent with mean velocity of 2—3 cm/s was recognized. Further, in the layer deeper than 10 m
or in the bottom layer, the eastward current existed in the western region of Bisan Seto and the
westward current existed from the eastern region of Bisan Seto to western region of Harima
Nada. From these facts, it is suggested that the gravitational circulations due to density cur-
rent should be formed in both regions of Bisan Seto and come into contact with each other
near Bisan Seto.

In the region from Bisan Seto to Harima Nada, eastward current was stronger in winter
than in summer and its velocity was about 5 cm/s in the eastern region of Harima Nada. In
the region from Bingo Nada to Iyo Nada, westward current velocity tended to become smaller
than 1 em/s, but a little different current pattern was seen in summer.

These suggest that a constant flow pattern in summer is not the same as that in winter,
because in summer the density current develops due to the increase of discharged water from
rivers and in winter the wind driven current develops due to monsoon.

Sea surface water temperature in the western region tends to be higher than that of the
eastern region in winter, and vice versa in summer. The yearly means of sea surface tempera-
ture of Bungo strait, Iyo Nada and Kii strait near open sea, are higher than inner region.
Annual ranges of temperature in the same regions are smaller than inner region.

As to the yearly heat budget between sea and air of each region of Seto Inland Sea, it was
clarified in this study that heat flux from sea to air exists and that heat flux which keeps ba-
lance of heat budget between sea and air {lows into the Seto Inland Sea from the open sea.
The yearly means of sea surface temperature of Bisan Seto and western part of Harima Nada
are the lowest in Seto Inland Sea, because advective heat flux from the open sea Is small.

Sea surface salinity of the eastern region is relatively lower than that of the western re-
gion.  Salinity of each region varies corresponding to the amount of discharged water from
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rivers before one to three months salinity observation. Relative horizontal distribution of
salinity doesn’t change seasonally, because relative fluctuation of monthly discharge water
volume from each river is similar to one another.

As results of the classification of the seasonal variation types of oceanographic condition
in Seto Inland Sea on the basis of the characteristics of seasonal variation of temperature and
salinity at each sector, six types are found which are recognized in Suo Nada, Bungo strait and
Iyo Nada, Aki and Hiuchi Nada, Bisan Seto, Harima Nada and Osaka Bay, Kii strait, respec-
tively.

It is clarified that the seasonal variation of oceanographic condition in Seto Inland Sea is
fundamentally controlled by seasonal variation of salinity.

Fishing condition in relation to temperature and salinity which are the fundamental factors
of characteristics of oceanographic condition, and to discharged waters from rivers and to fac-
tors of weather, are investigated by means of a multiple regression analysis.

Fish and cephalopod species selected for this study are Japanese anchovy, sand lance,
common seabass, horse mackerel, cuttlefish, octopus, and gray mullet. Landing by months of
good catch are set up as the dependent variables. Water temperature, salinity, transparency,
discharge water volume, air temperature, solar radiation, precipitation, east and north compo-
nent of wind vector in one and two months before fishing catch, are set up as the independent
variables. In order to get the multiple regression equation for catch prediction, relationship
between dependent and independents is calculated by a foward selection method. Results of
these relationships in most species are almost significant at 5 % level statistically. Therefore,
it is possible to predict the catch of those objective fish species by using the above-mentioned
environment factors.

In early June 1977, duration of abundant occurrence of anchovy, current of sea surface wa-
ter, water temperature and salinity were continuously observed for 15 days and simultaneously,
echo survey of anchovy was done twice a day in Yuya Bay. Fluctuation of standing crop of
anchovy corresponded with current pattern of open sea water flowing into the Bay. Itis esti-
mated that the fish schools drift along the anticlockwise circulation in the Bay and exchange
with one alter another at a few days interval.

Synthetically, on the basis of the data up to the present in Seto Inland Sea, the character-
istics of seasonal variation of oceanographic structure, and also the relation between fishing
condition of the useful fish species and factors of oceanographic condition are clarified. Furth-
ermore, a new method of quantitative prediction of catch is find out, of which little information
has been obtained. On the other hand, through the continuous observation at the field in
Yuya Bay, it is supposed that a possible factor which causes immigration of anchovy fly or
emigration seems to be movements of water body of the Bay on meso-scale which are the phe-
nomena in time scale examined scarecely.
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Fig. 1. Bathymetric chart with notation of sectors in Seto Inland Sea.
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Table 1. Geographical dimensions 1.
Discharge™ *
Sectors Area™ Volume™ Mean depth™® . . volume from
Basin area .,
B (km?) B/A rx‘ivers R/V
2 3 (km*/year)
Akm®) % |Order| Vkm®)l % H (m) r
Kii 1,554 8.32 6 870 1432 3 56.0 1 7.649 4.92 9.434 0.108
Osaka 1,529 8.19 7 41.8 688 | 6 27.5 3 10,731 7.02 12476 0.298
Harima 3,426 | 18.36 2 887 (14601 2 25.6 5 7.450 2.17 7.994 0.090
Bisan 016 4.91 8 12.7 209 8 13.9 8 5,751 6.28 5451 0.428
Hiuchi 2,250 11206 4 38.0 625 7 16.9 7 3,131 1.39 2.697 0.071
Aki 1,909 | 10.23 5 52.2 859 5 27.3 4 4,848 2.54 7.612 0.146
Iyo 3,974 |1 2130 1 2136 3515} 1 53.7 2 4,189 1.05 4.117 0.019
Suo 3,100 | 1661 3 736 | 12111 4 23.7 6 4,947 1.60 6.725 0.081
Total 18,658 607.6 32.6 48,696 2.61 56.506 0.083
Bungo 2,575 186.5 725 1,632 0.634
(Original data from szsen Reg. Fish. Res. Lab., 1977*
and Havami ef al, 1970%*)
Table 2. Geographical dimensions 2.
Minimum Maximum velocity Maximum
Strai Width| Mean water Cross- of tidal current volume of
traits (km} depth (m) sectional (m/s) tidal current
area (km*) flood ebb (X10° m/s)
Tomogashima Suido 5.55 559 0.3108 1.80 170 0.544
Naruto St. 1.48 16.8 0.0248 5.04 5.25 0.128
Muya St 0.25 6.9 (.0017 3.0 37
Akashi St. 4.00 50,0 0.2000 3.60 2.78
Central part of 6.46 33.2 0.2147 17 149
Bisan Seto
Kurughima St. 2.58 439 0.1263 5.25 4.17
Hayatomo Seto 0.64 13.6 0.0087 4.27 4.06 0.036
Hoyo St. 12.40 91.5 1.1134 3.04 2.52 3.095

(Data from Sucmoro et al, 1971)
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Fig. 2. Annual variation of catch per km® by
sector (1968 to 1977).
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Table 3. Frequency distribution of duration of tidal
current observations.

Duration (days) Number

1 6,009

2 13 6

14 e 29 382

30 e 60 7

61 1

Total 5,405
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Fig. 4. Seasonal change of frequency of tidal

current observations in Seto Inland
Sea.

Annual change of frequency of tidal current observations in Seto Inland Sea. (1928—77)

Table 4. Frequency distribution of depth of tdal

current obser vations.

Depth (m) Number %
5 3,310 51,7
5 e 10 1,082 16.9
10 —— 20 924 14,4
20 — 30 423 6.6
30 40 259 4.0
40 —— 50 172 2.7
50~ 235 3.7
Total 6,405 00.0
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Fig. 5. Average vector of surface (05 m) constant {low by season in every 3° X3  mesh.

(Based on the data observed by Maritime Safety Agency and other governmental organizations from 1928 to 7
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Fig. 6. Schematic representation of constant flow by season in Seto Inland Sea.
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DR, By, BEOEMELE, A OXITHETY
FISEVIOmBIZOWTIT L, TOEHOKES, i
W R D WTIRE R A T2,

KIIZ DTS2 DEMEIMENE % AR DT oI,
tAOREZEX (1) oLk ic7—-EHL,
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Table 5. Monthly frequency distribution of the number of days carried
out the oceanographic observations in Seto Inland Sea (1963— 1970).

Date | Jan. Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. Dec. Jan-Dec| Rate Cur:;::;ate
1 0 59 68 83 81 88 68 31 123 96 105 41 843 | 0.0501 0.0501
2 0 53 103 74 64 137 100 94 127 159 59 128 1,099 | 00653 0.1154
3 0 102 122 59 18 101 131 175 157 171 6 110 1,152 0.0685 0.1839
4 0 109 108 30 31 95 180 189 141 148 202 121 1,354 | 0.0805 0.2644
5 34 76 84 76 10 112 119 216 138 167 156 147 1,335 00794 0.3438
6 117 124 116 108 98 87 1156 137 122 135 145 86 1,380 0.0826 0.4264
7 77 17 97 90 126 103 115 84 94 110 145 137 1,251 0.0770 0.5034
8 107 124 56 121 129 100 88 102 80 44 115 87 1,153 0.0685 0.5719
9 132 39 43 95 117 75 71102 41 41 63 93 912 0.0542 0.6261
10 174 40 101 58 117 50 65 35 50 9 60 87 846 | 0.0503 0.6764
11 108 19 70 16 71 59 23 66 57 37 75 40 6411 0.0381 0.7145
12 70 51 21 69 124 42 48 61 30 36 41 14 607 . 0.0361 0.7506
13 30 31 46 86 109 36 73 34 30 27 35 21 558 | 0.0332 (.7838
14 19 28 38 49 71 33 79 22 32 51 39 52 513 0.0305 0.8143
15 6 34 13 39 34 33 80 0 15 49 22 84 409 | 0.0243 0.8386
16 19 43 5 40 24 16 46 8 33 24 30 37 325 0.0193 0.8575
17 41 35 7 48 28 26 38 29 19 23 43 29 3661 00218 0.8797
18 36 28 5 37 27 28 35 19 44 34 40 25 358 0.0213 0.9010
19 58 8 1 13 20 12 11 12 52 27 37 0 2511 00149 0.9159
20 48 0 7 30 8 11 16 27 30 31 11 19 2381 0.0145 0.9304
21 45 0 12 22 8 12 5 13 23 36 12 9 197 0 00117 0.8421
22 32 10 7 21 15 15 4 22 14 28 8 10 1861 0.0111 0.9532
23 19 11 7 23 15 15 11 g 0 7 10 0 127 | 0.0075 0.9607
24 [¢] 13 1 19 8 31 4 22 8 16 0 9 131 0.0078 0.9685
25 ) 0 9 8 2 15 10 22 18 11 9 0 1041 0.0062 0.9747
26 6 10 40 14 11 0 3 11 1 0 9 0 105 0.0062 0.9809
27 25 14 11 13 0 4 0 3 0 18 25 0 113 0.0067 0.9876
28 30 0 0 3 0 0 10 0 0 3 19 0 65| 0.0038 0.9915
28 6 0 0 0 11 0 18 10 0 14 25 0 84 0.0050 0.9965
30 0 0 7 4 14 7 14 6 2 0 541 0.0032 0.9997
31 0 6 G 0 3 0 91 0.0005 1.0000

Total 16,820
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# Factor for sea wind estimation was based on IsHIZAK! et al, (1978)
and Kobe Met. Obs. (1967).

Hy = Hoof1m 1) reemnsvessmenmnniionn (3) B
R & AOMERERIIOWTH 2, sREMRM LS
Hy = 800, (0.39—0.058/ € {1 — kye n?) orererenees (4) ” ’ i
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Table 6. Meteorological observatories chosen for calculation on sector heat budget.
Fators |  Global solar Vapor Wind
Sea radiation Air temp. press. Cloud mass velocity ™
regions
H.m Tn Ca n U
Suo-Nada Shimonoseki Shimonoseki Shimonoseki Shimonoseki Shimonoseki
X 1.0
Bungo Channel Oita Uwashima Uwashima Uwashima Uwashima
xX20
Iyo-Nada Matsuyama Matsuyama Matsuyama Matsuyama Matsuyama
X237
Hiroshima Bay Hiroshima Hiroshima Hiroshima Hiroshima Hiroshima
X 13
Aki-Nada Matsuyama Kure Kure Kure Matsuyama
Matsuyama Matsuyama Matsuyama X 16
Bingo-Nada Takamatsu Matsunaga Matsunaga Matsunaga Matsunaga
Matsuyama (Fukuyama) (Fukuyama) (Fukuyama) X 2.4
Hiuchi-Nada % 2 z ” Tadotsu
X142
Bisan-Seto Takamatsu Takamatsu Takamatsu Takamatsu Tadotsu
Okayama Okayama Okayama Okayama X 10
Tadotsu Tadotsu Tadotsu
Harima-Nada Kobe Himeji Himeji Himeji ‘Takamatsu
Takamatsu X 1.27
Osaka Bay Kobe Osaka Osaka Osaka Osaka
Kobe Kobe Kobe X 1.48
Surmoto Sumoto Sumoto
Kii Channel Wakayama Wakayama Wakayama Wakayama Tokushima
Tokushima Tokushima Tokushima Tokushima X 1.85
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Table 7. Albedo in Seto Inland Sea.

Month | Jan, Fed. Mar. | Apr. | May | June | July Aug. | Sept. | Oct. Nov. | Dec
Albedo | 0.100 | 0.085 | 0.075 | 0065 | 0.060 | 0.060 | 0.060 | 0.060 | 0.065 | 0.075 | 0.095 | 0.105
(Data from Unoxt et al, 1974).
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Fig. 9. Monthly mean temperature at 10 m depth in Seto Inland Sea (C).
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Fig. 9. Monthly mean temperature at 10 m depth in Seto Inland Sea (C).
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Fig. 10. Horizontal distributions of annual mean temperature ( 4,). ("C), amplitude of annual compo-
nent (A;). ("C) and phase of annual component (). ( ° ) at sea surface in Seto Inland Sea.
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) at bottom in Seto Inland Sea.
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Table 8. Heat budget at each sector in Seto Inland Sea.

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. | Total
Suo —1184 ~665 =157 395 430 438 465 164 ~592 —)082 —~11.72 ~13771 ~4338
Bungo =35.11 —2141 -1312 —142 201 579 1130 570 =155 —1L19 —1880 —2846! -103.03
- Iyo ~2061 ~1357 -762 -032 681 645 B46 599 —245 —1166 —17.44 ~2096| 6681
"2 Hiroshima ~1342 -872 -530 024 401 411 622 294 ~623 —1742 ~1693 ~1698| ~6748
..,g Aki ~1194 ~666 =201 347 765 640 1152 946 094 ~7.05 —10.70 ~1281 ~11.74
R;NE Bingo ~1083 ~-579 =231 273 30l 260 751 182 ~437 ~779 -~925 -1151 ~34.18
:\% Hiuchi ~1547 -84 —408 162 298 142 432 427 ~129 —B76 ~1064 —158] ~47.57
5 Bisan ~11.53 —497 ~000 596 776 780 1022 668 —~254 —B48 —1088 ~1301] ~—1297
Harima =424 ~613 ~115 526 597 586 809 364 —434 —1048 ~1299 ~1446] —3497
Osaka ~1268 ~77% —365 260 213 307 558 085 —860 —1404 — 1447 ~1657] —6158
Kii —2148 —1685 ~1115 —112 284 432 921 269 =78 ~1833 ~2143 ~2347 -101.83
Suo 475 641 9456 971 1132 1050 1038 1178 963 854 580 401 102.39
Bungo 643 781 955 963 1079 986 1063 1063 873 771 646 545 103.75
= Iyo 602 788 1026 1000 1200 1LO7 1221 1269 1020 908 700 537 113.90
g Hiroshima 591 744 963 1003 1162 1086 1106 1172 947 831 662 534 107.82
'«)g Aki 602 788 1026 1000 1200 1160 1221 1269 1020 908 700 537 11443
ENE Bingo 613 800 101 1032 1222 1163 1208 1263 976 872 685 549 H4.00
{u’ Hiuchi 619 800 1011 1032 1222 1163 1208 1263 876 872 685 549 114.00
—5 Bisan 620 778 069 1047 1221 1110 1169 1234 935 B2T 656 554 11228
X Harima 615 758 932 1046 1181 1065 1127 1182 886 794 638 547 10742
Osaka 594 704 868 969 1120 1010 1059 1106 B4l 752 606 532 161,72
Kii 672 816 1001 1122 1328 1192 1323 1328 1024 872 706 579 119.61
Suo 406 377 380 264 261 198 139 163 276 408 429 394 3687
Bungo 515 484 428 298 241 187 073 122 219 364 482 502 38.84
Iyo 482 48 436 31 220 18  1i0 123 225 392 479 445 3913
Hiroshima 507 478 447 215 288 197 1.34 159 259 442 509 526 4242
o) Aki 477 465 419 287 226 L78  083 103 222 395 478 49 38.23
X Bingo 505 466 421 298 281  2:4 125 186 274 416 488 504 41.78
Hiuchi 514 481 448 332 315 265 L76 L7l 259 408 488 504 4372
Bisan 467 437 394 264 246 166 0.94 145 250 4,11 482 479 38.50
Harima 521 449 392 267 248 1M 100 147 267 436 519 540 40.59
Osaka 498 485 409 276 262 198 L3 147- 250 493 481 5u| 4007
Kii 528 501 454 299 242 166 110 141 233 403 500 529 41.05
Suo 616 681 612 368 486 430 469  B62 1133 1269 1048 10.15 9290
Bungo 2474 1688 1396 743 654 332 073 611 176 1263 1565 2032 132.89
iyo 1478 1151 1037 679 448 437 480 744 1002 1492 1505 1502 11885
Hiroshima 926 761 783 607 512 455 404 759 1187 1735 1362 1160 106.50
N Aki 909 703 644 396 316 389 179 389 654 1029 1001 943 75.93
oy Bingo 776 607 620 451 610 640 415 940 1011 992 82l BM4 86.87
Hiuchi 10685 744 703 465 549 659 571 670 765 920 923 1084 S1.18
Bisan 8907 596 480 233 262 227 158 469 821 1061 942 963 70.75
Harima 968 612 B0Y 287 401 351 292 678 617 1L12 1097 963 81.17
Osaka 957 738 684 521 708 595 522 962 1338 1451 1210 1204 10881
Kii 1571 1386 1272 884 870 688 437 108 1400 1910 1805 1704 149.25
Suo 337 249 110 ~057 —046 ~0I6 ~035 ~011 145 250 286 370 1590
Bungo 1L72 750 444 063 ~017 -081 -213 -141 033 262 479 858 35.05
Iyo 703 522 314 042 =159 ~132 -215 197 028 268 460 637 2274
Hiroshima 500 377 263 057 ~028 ~007 —054 ~040 126 415 48 546 26.38

. Aki 410 297 165 —030 —108 —048 -192 ~189 010 189 292 385 1201
iy Bingo 422 305 202 009 020 039 —-083 ~-025 128 243 301 342 19.54
Hiuchi 587 389 268 074 060 097 028 ~-005 080 220 338 533 2667
Bisan 408 243 096 -052 —063 ~063 —106 —049 108 248 320 412 1501
Harima 550 311 147 -064 -—065 —046 ~074 ~007 137 285 391 480 2063
Osaka 408 241 140 -087 —063 ~071  ~134 -098 122293 352 4N 16.22
Kii 722 614 390 050 ~078 ~074 ~146 -100 108 392 545 693 3115
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Table 8. Continue

Suo 1550 1151 1036 625 828 734 805 81 1946 2171 1785 1723  1320*
Bungo 3837 2869 2371 1264 115 567 126 877 1330 2162 2672 63|  1888*
Iyo 207 1952 1759 1154 762 745 822 1276 1734 2415 2567 2565|  1687*
Hiroshima 1569 1289 1326 1032 872 778 602 1304 2035 2071 2324 1973 1514*
£ 5| Aki 541 1193 1001 673 538 665 305 667 1189 1760 1706 1603]  1078*
£ 2| Bingo 1313 1027 1049 766 1040 1095 711 1616 1735 1696 1399 1365  1234*
§ B[ Hiuchi 1804 1260 1191 791 937 1130 980 151 1313 1573 1573 1840  1295*
2 El Bisan 1554 1007 8L1 395 446 388 271 806 1410 1738 1606 1634|  1004*
Harima 1640 1035 860 487 683 509 500 1165 1575 1904 1752 1636  1153*
Osaka 1620 1248 1158 883 1207 1017 895 1652 2206 2483 2064 2045 1547
Kii %66 2350 2158 1603 1483 14l 749 1748 2403 3269 3081 2000] 2121*
Suo 918 656 869 1633 1732 2568 2437 1160 1852 742 907 619 1099
Bungo 708 629 967 1523 1352 2407 1839 2026 2059 8L3 829 636  13Le*
Iyo 530 484 920 1278 1307 2184 1628 866 1680 837 759  412]  1082"
_ | Hiroshima 570 476 1034 1557 1614 2931 2636 941 1861 820 806 55|  1300*
S 5| Aki 521 459 951 14L1  ML9 2447 1984 954 1732 874 748 Y| 157
2 2| Bingo 389 385 688 1222 1323 2036 1975 754 1633 776 6Ll 270|  1005*
g "B| Hiuchi 89 385 688 1222 1323 2036 1975 754 1633 706 6Ll 270|  1005*
& Bl Bisan 436 480 753 1264 1380 1825 1614 885 1826 827 597  200{ 1015*
Harima 52 513 047 1396 1441 2234 1980 1034 2125 840 628  287] 1156*
Osaka 566 527 1001 1481 1503 2083 1962 996 2141 933 760 381 1202
Kii 550 5L0 940 1349 1621 2050 1783 1487 2608 1031 766 404 128"

% : For Evaporation and Precipitation, monthly mean.
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Table 10.
The independent variables to estimate multiple linear
regression equation of salinity in respective sector.

Sector Independent variables
Suo Sada + Yamakuni
Bungo Banjo + Ono
Iyo Shigenobu -+ Hiji
Aki Shigenobu - Ota
Hiuchi Ashida
Bisan Ashida -+ Takabashi +

Asahi + Yoshii

Harima Ibo
Osaka Yodo 4+ Yamato
Kii Yoshino + Kino

The discharge volume {rom the rivers shown in the column,
which is 3 to ¢ month belore salinity observation, is used as
independent variables.

T, AICHU/MI A CMUERE LA 22T 5
&, T ITHW St 34 OFCIEIM AR 2 TS
HKMTEDLI LR D, Thbh, HWME12A0, %A
DEHET, RBTE, ORI % OKECHFEEHL
Whe, LOLHLHET, HELTLIEROHEEIT-
TR, BRKHEOESEBRVT, TRTOHEETHES O
LWL, IMAW, 22AW, 1AM, HAOFMOWR
WAC & TERBUCE, FHLALELHADE LR
{(App. Table D)o 8512, WHZEBT D000 E
HOBIRENLMEOHMERIZL o T, Table 11 {27RY
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ELTH AR L » TRITED,

Table 11, Types of salinity-river discharge relation
based on the order of @, adopted as
effective in dependent variables of mul-
tiple linear regression equation of salinity
(by forward selection method).

Qy @ @ Q&
A 1 2
B 3 2 1 4
C 2 3 1 4
D 3 1 2 4
1) 4 1 2 3
E 1 2 3 4

[« JRELRIIREN discharge volume of river at @ month before the

salinity observation, 7 being 0 to 3.

Fig. 14. Chart of positions for secular variations of temperature, salinity and transperency, monthly
variations of temperature and salinity and isopleth of temperature.
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Fig. 16. Monthly mean density (o: ) at 10 m depth (g/1).




%3 503‘ "53.75

24,00

’ 24.50 24,25

24 25wf

i

T2, 75858,

0

August

. ':‘H“'
23.00 33755 23/09

E/‘“?I& o%ﬁ \\ /(/“742175‘5\

EK kY

Pig. 16. Monthly mean density (o: ) at 10 m depth (g/1).



RIS BT A RLER) &K

%\%%7%\;«/2? {@\ 2 ﬁ

21.75- o=,

October

December

T

Fig. 16, Monthly mean density (o, ) at 10 m depth (g/1).



36

MSH JEBTHE, 2358, RBHAGEIZA S N ALRE
Thh, HSEIZHA~AT, HaH<2n, ki oo
BRELKE, SORT BY A ST B0,
Wik, REMAH D, TIGOMEE, NIRRT
S B 9 AW OISR 5, HHEe, 7
SRAD LN S THMIEHE LA V0T, KiRTRWO
B ERMoBES LKy, Ldi-T, Thb0iliH
TG AR DM EH AR I L E2RELTw 5 (Fig.
19—2)

FARIEE A R0 U Ol S MR DB
MRS, JREEE, KB TASNS (Fig 19—3,
4o
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Fig. 17. The three water types defined by the

monthly variation of temperature and
salinity at 10 m depth.

Fig. 18. Water types defined by the analysis of monthly variation of temperature and salinity at 10

m depth.
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Monthly variation of temperature and salinity at 10 m depth

of the stations shown in Fig. 14,
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Table 13. Budget of heat flux in each sector.
Flux of heat
X10% °Cem®/month Bungo Iyo Aki Hiuchi Bisan
Bungo  Kii | AT To Tet| AT Teo Tar! AT Te Tagl AT T Ta| 6T To T
Jan.— Feb. 1679491 653841 —1.40 —504 364, — 180 ~4.00 2200 — 160 —4.27 267 —164 ~954 790 —1.00 —8H4 764
Feb.~ Mar. 1318.18 | 631741 —0.56 —3.08 252 —0.37 —263 226 035 —254 219 012 -502 514 068 ~372 440
Mar.— Apr. 131061 | 45062, 052 —1.89 241 093 —148 241 143 —077 2.2 190 ~256 446 117 000 L17
Apr.—May 008,73 | 474771 220 —0.20 2400 197 —006 203 233 132 101 307 L00  207 438 447 ~009
May — June 114947 | 36206 304 029 275 333 134 199 382 292 090 452 L84 268 430 582 —152
June — July 15031 209.15| 000 083 —083 238 125 113 297 244 053 250 088 162 243 584 —34l
July —Aug. 441,:";4 188,14 | 347 162 185 318 164 1564 313 440 —127] 284 266 018 405 7.66 —361
Aug.= Sept. ~147.731 101.94| 078 082 —004 148 L16 032 130 361 —231 102 263 —161 078 501 423
Sept.—~Oct. 42076 13124 | —0.62 —0.22 ~0.40 — 1,50 —0.48 — 102 —227 036 —263 ~250 ~0.79 — L7} —250 — 190 —0.60
Oct.~—Nov, 000! 18878 | —2.66 —1.97 ~0.600 ~3.05 —~264 —041 —3.50 ~3.16 —~0.34) ~3.68 —589 221 —402 ~695 293
Nov.~Dec. 47176 | 17611 ~1.62 ~272  L10 —275 —338 063 —373 —4.08 035 —4.12 ~656 244 474 ~8.15 34l
Dec.— Jan. 643201 22166 <200 409 LIg —3.62 —4.07 045 —347 —4.89 142 —4.10 974 564 —520 ~975 455
Flux of heat
X 10" °Ce e/ month Harima Qsuka Kii
Bunge  Kii | AT Tu Tos! &T T Tog| DT T Tox
Jan, ~Feb. 1679.49 1 653.84 | ~1.77 ~579 402 —208 —4.80 272 —1.87 —348 211
Feb.~Mar. 131818 63174 0.37 —250 287 —0.12 —295 283 ~0.16 —3.13 297
Mar.—Apr. 1310611 450,62 0.74 —047  12]] 153 —138 294 102 =207 309
Apr.—May 1096.73 1 474771 400 214 1860 400 098 302 288 —021 308
May ~— June 114947 1 36206] 428 243 185 370 081 284 238 055 183
June ~ July 150311 20916 265 238 027 277 L1616} 236 080 156
July —Aug. 441541 188141 410 329 081 260 211 048 135 171 —036
Aug.— Sept. - 14773 101.94 LOB 148 ~0400 173 036 137 173 050 123
Sept.—Oet. ~42876 | —~31.24 | 218 — 177 ~041 - 193 ~3.29 136 —~110 —L34 024
Oct.—Nov. 000 16878 ~368 —4.61 093 —3.00 —537 237 245 ~360 115
Nov.—Dec. 47076 176111 —4.58 —529 071 —4.43 —548  LOG ~345 —39% 054
Dec.~ Jan. 643.29 1 22166 ~5.20 ~588 068 —447 ~6.28 LB —373 —4.37 084
Db, A9 g (AR T B & L OOk, T&/e TOLHI, HHAOFMELO RN T £
oy, WEOLRENOFMHELOUHERE, €OK TR, HAOE/ Y ~ A TW TR SR, L
%%W%%%#KL&GL#L&ﬁ6 EWEROREE Ao, HENBOBEROEIEILL, AN @

VRO AL E, KL HS M Lo AR, S,
%wmﬁm%MxWB#KT&L BB R I EThhb,
‘%Kﬁﬂ&*ﬁ-ﬁ%@ﬂ%ﬁ(ﬂgw)%h%t
% NoEOEBORNE, HEoREL, KRS, KRT

B AES OB Y — TN, ﬁgﬁum
thvu FHT A EWTE D, SOOI
&ﬁW%ﬁngmLh% KBz B LG,

208 -, (3 "“& B UnRdn, « Mﬁﬁ;—ii’ﬁ

QoK - T, %
iﬂfﬁﬁ, (SRR - KIKWE, (OHEHARE D 6 -5 RIS

[k

BRIz k>TSS,

. BEFAEBHCE DS CBRODR
&R TRIOE A

o-1

R g

o a7,
i

B TORRT®
MR OB, HEED L

e,
ELAAMEOs 5

THETHBRTHL, Lrl, #He

LAY

W LAk
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TR 7 TR
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120WaT, BEOHS, KEERZGERLI L
£ o, WRER T EOREIIRTE L0 2 ML LEND
Ho TIC, RHIREHERIECS 58, ARNONE
SHOBMROER T, 5, ZEERPSFWL, £h
123D TR & A & D BRARE 2 B D W TRE L 72,

WA PO, A, SREBEER L Fig 1ITRL
PRI BEYy, AR & U CI9694Eh 519774 £ T

D 9IEW T ERIT 3T B (AR [ I (3 B,
1971~1979) L72H%o T, T 2T SRR &,

LR L R 00 S D ﬁ:’Clif< HHHHROWR
R LM ERERIC L DR TH L, LrL, #o
BT AL, WA &% Ly (PRI, #
ST, AR TSR 5 RO M L LT
Voo E/z, ABREBEIOVTIHAL AR HEr1968~

77), RIS oW TR R AR R
77 EREE LTV,

T MO RO, CEAZE—-OW M, £
tmz~3@®m&t'ofﬁ&éﬂégw%@A_OA

(LR AT I 1551968~

KW iCik, 2825492, 48 FT, K Mugil
cephalus, A X ¥, 7 P Carangidae, 3w 4%, #1

# Octapoda @ TR W RIZE D dHT, Shonfmfio
TR (IR, ADAARIE T A B LRk

Table 14.

EZENEN Table M IZRT EBYTHh b,

WIRER e TR DO OB RERET B4, F
MR TS AT L% %A&fn&ﬁ6&wodm
(1980) &, WRRARBRBIZBILAN Y 7 F 472
KRB LY Y 2 F 9 A0MINEIZERT H 1
P OFMO N T T~ F 5 = b2 BR LT b,
ZO70=F v — ISR OMW R - Mo B4R,
AR WIS B B KEIBEOMY £ /W
DEM2HZIAPERRCH b, R TH VA7 -
Fov— bid, ERWIZEDIER L0 EBUEE LIS
mﬁ(%w@%%ﬁ WH AR SROE,
L oT7u—F v~ MOZMBIEENFRIL L, HIA
&, AhiEd & P~ EIR O 220 B LT HIEIRA D AL
MOBIZ D> TOWETWO 70— F x— i, Fig 21
DEFIREND, ZOFTE, WEABOBRMIENET

EHLCBY, EROLOEENCERT AL S, £
BMOWRAZ OWEMEORE MM 5 &l h b, £0

AT N~ O EE D) LA, RICEE L
T BB CH B, BEHENATEIIELTwA
A, BEORTR, R - WResask, WROSHR (e, ClE,

WRETE) DYHANCIER L Cwdd, 3512, fifFots s
& UTOREAH L Cw B DHOL&M 2ok <3

Characteristic of species used for landing prediction.

Spawning season

Fishing method Ecological

characteristic

spring (Apr.— June)
Aug.)
autumn (Sept.— Dec.)

Anchovy
summer (July -

boat seine

roundhaul net

young stage
immigrate from

open sea

Sand lance mid Dec.~early Feb.

boat seine
lift net

endemic species

Common sea Nov.~ Jan.

beach seine

endemic species

bass pound net
angling
Horse Feb.— June lift net, angling young stage
mackerel roundhaul net migration
Cutdefish western area: mid Apr. dragged gear spawning migration
- May
eastern area: May-June
Octopus late Aug.—Oct. dragged gear endemic species
pot
Grey mullet coastal area of encircling- young stage
Kuroshio region: Oct. gillnet immigrate {rom

~Nov,

pound net

open sea
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L BEELOND, ZOLI 7 U—F4— MG
TRHHAOERORPS, 1) Bl E) PEHTH
D, TOHEEAFLLT VLD, 2) HEEKOEN%
LCHHTEL LD, EMUBHKE LTGRAZ LA
Hho ~F, WMRTMOKMGEE LTE Y HIF a0
BOFBWEILICE, Fig 22 15RE3NB L1, £1HD
o, 2ROE—-27%25030, EERBEIALLD
E3DODIATRREDLLNDL, TO LD HHMEOERIL,
MEROLREM Y X ([, FE, EIH) cksbok,
BEBEOFHELIL L HLODWMENHELLND, W
EFADTOI TS BEHRICH DL AR OEEE 2,
CHEMYERE LTRS .. Thbb, H1A0MEEE

Spawning Migration type

Information

Abundant

Spawning
migrotion

Kuroshio Falling

Coustal current

To SIS success

Plankton or
prey

Weather ond
sea condition

(Spowning)
Favorable
Dispersion
of larvae ~JFatling
by wind or circulation

Unfavorable

Abfotic
environment

Poor
catch

J Favorable

Good catch

End

Fig. 21. Flow chart of the system for catch
prediction.  (reformed from Ocawa
1980)
SIS: Seto Inland Sea

#HE LT, TRUNOAE o 208 0d, HiH0 %
WEERD, LD awRHT IO e xR, x %1 F
PO LTBEERMVD, 2O x5y I—~EHEVI,
HL, 1) Atk ailioy, BESRREOBEL ) LY
L ThE, ML Lo o, 2 TRbEND, 2)
IS BHERDEE L DRV, FLAOREER
FIZEBENDH D, TRNEBICREELBLET TR,
FORNERIG R E LT, BEROFNR ORI
WHhhh, Thbh, 3) ALl EMROENH G,
BEEENOEBII LA 0TI, 5 UDHELTY
RAREBHMEDELRDT ¥ I BRI TR E LT
Huohd, @A BBEERZ 2 M Eke LT
RN TEDEND, TOFLHI-TC, AlLLdE:
bV &I —EREEA OREENOWE % Ay TR
BhoF M %1 o720 Table 15121, ThE Tl B
EBREBLT, ThPRoBEICH L POz
RENDLTREM O H BB L —~FE LR LA, 2he
NOPSLEEIDWCHBEA O 2 » A%, 1 »AMoRE
EENENERELTED, ZALOEHEISTELI
DROBEE BHGERE I & - GRUY, REROTH A
Folo &8, MUEHDOF -7 LIZOWTIFRD LS
Ll L o7,

EHOS LR, WHGR, KR, B, BHECoL
Ttk Table 16 1R 5% M OBMAME % AV 72,
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Fig. 22, Seasonal variation of catch (tons/
month) of several species in Osaka
Bay.
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Table 16, Station list of data source of independent variables for catch prediction.

Sector River Observator Ocea? ograp hical
Stations
Kii Yoshino Tokushima Tokushima Stn. 5
Osaka Yodo Osaka Osaka Stn. 7
Harima Ibo Himeji* Hyogo Stn. 15
Bisan Takahashi Takamatsu Kagawa Stn. 23
Hiuchi Ashida Tadotsu™* Kagawa Stn. 15
Aki Ota Matsuyama Hiroshima Stn. 2
Ivo Ono Matsuyama Ehime Stn. 6
Suo Yamakuni Shimonoseki Yamaguchi Stn. 7

%, % % : For solar radiation Hy, the records at Takamatsu were used.
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Fig. 23-1. Prediction of monthly catch (tons)
by species using multiple linear re-
gression equation,

line: actual catch recorded

+ estimated by equation 2

& estimated by equation 1

equation L+ estimated using the data throughout
the years under consideration (the
first to the n—th year)

equation 2+----estimated from the data of the first
o the (n~1) —th year (for predic-
tion of catch in the n—th year)
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Fig. 23-2, 3. Prediction of monthly catch (tons) by species using multiple linear regres-

sion equation.

line: actual catch recorded
+ estimated by equation 2
4 estimated by equation 1

equation 1+ -*-estimated using the data throughout the years under consideration
(the first to the n—th year)

equation 2ere estimated from the data of the first to the (n—1) —th year (for pre-
diction of catch in the #n—th year)
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O estimated by Doy (1971)



G EAHBRIC B LT A, 1975E0MMO Y~ 71 WhHEEZOND, 7z, BHMOSHAHL 6 A TOMM
(Fig. 23—7), 24 AM, 12AMISRVERIKZ FEES A E v (Fig 28—10), 19720 BIBIE 1 1A
&, 1 hAMOBEESOBEICL YD EEDbRD, Mo HGHE, Rodbls, BESS 79 AERLTWwE,
KT 1 IS o THIES TV B A, SEAER 7 M TOOWERIE 2 A A ORER, 1 2AMORESHT
BRI E <, IBIFRELTYA, Fig 23—8, 9, 10, 11, FADHEE 626 LTWABEY, 12RO, Bo
1ZART L, FPUORER Y 2120w TRY,, FF T ETA FADEERLTED, 20D IDHEL
WTIRIADPS 3 AT TOBBREEHIRE N WS R AR LI b O LB b5,
(Fig. 23—8), 19754 3 AR OE -2 L1 »AHO RHEowTUE, BRERE LTEMDTFMUCHCS
FIRAMEL, 1 PAMOMNERERATKEO LR LT N7, W L OMICROMBYTDH 7%, LD L

150 750
. liorse mackeret
g o Common seq boss s . Osoko {Sely - Sept.)
5 1yo (uty - Seot.) &
S =
3
=
g
o g 250+
.
T 0 2 () S a * .
o
T o e T i T
1504 N EZ T T T e
g Common se LSS 156-
< 1004 Sug {July - Sept.} .
¢
o &
‘é = Horse mockerel
3 g 100. AkD Guly - Sept.y
a
504 .. A .
r's a b N -
N e = * v
(A N v 5 N AN . pe
U ¥ T T T T T T T - 2 b *
76 72 4 76 Ll PN
0 ¥ Y 7 T T s
oy *70 72 7% 76
Horse mackere) 150~
£11 Quly - Sept.) . !
g ; Horse mackerel
3 S 1yo (July - Sent.}
g 5 oo
5 w0 3
3
3
T

Fig. 23-4, 5. Prediction of monthly catch (tons) by species using multiple linear regres-
sion equation.

line: actual catch recorded

+ estimated by equation 2

A estimated by equation 1

equation 1+ +-estimated using the data throughout the years under consideration
(the first to the n—th year)

equation 2+ estimated from the data of the first to the {n—1) —th year (for pre-
diction of catch in the n—th year)



AR 30T B L) & iR 53

AL DL E O AH I & HIIEEE % LS 2
EbHVicd, BHEROBERLEES ORI T
BVEEZI LA,

m-3 = =®
EHEROWEM O EWH oM LIoKR - iy
OWRET, SR, R roffuRTm,
SR LAV BT A MROEIIC LD L 3 R THS L
TV AR REWRSIIC L o TR L.

150
g
g Horse mockercl
g 100 Sue (July - Sept.)
g
504
* > A * -
B Mg it P
70 EZ e
150+ Cuttiefish
Dsoka (Get. - Dec.)
16+

Coten (ton}
=
IS

0 B
R 72" D 75 !
Cuttiefish
Harmo (0Ct. - Bec.)
150
g
- 1004
g
g
50

T 72 e g

SHOMEE LB, MRS L > THELRD
LOT, Lordl—F7i2 ~3Mokoxdps sh
BAYTFATY, Ahdd, AXF, TV, avia,
ya, RO THETHL, Ihb0BMOERETRIID
WU 3 ~ 4 20 AN OMIE R R IR B L L, A G, B
REEOWHER O 2 AW, 1HAWOH e TP
AV ONDWHENOH HMLERE LT, IhSOMmuE
B, s, WRRENIE T4 ~ 6 i TROBER

Getopus
150 GsokG Cdune - Aug,?
£ i
£~
o
3
56,
TR T T T s
2004
Octonus
Iy une - dug.)
g 156+
£
g
&
100
50-
8-y ¥ T t T T T T v 1
70 72 78 76
360
getopus
Suo Lhune ~ Aug. )
’E
S 200
5
2
g
160
o

Fig. 23-6, 7. Prediction of monthly catch (tons) by species using muitiple linear regres-

sion equation.
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Fig. 23-10, 11. Prediction of monthly catch (tons) by species using multiple linear regres-

sion equation.

line : actual catch recorded
+ estimated by equation 2
A estimated by equation 1

equation 1+ ---estimated using the data throughout the years under consideration
(the first to the n—th year)

equation Zeree estimated from the data of the first to the (n—1) —th year (for pre-
diction of catch in the ne—th year)
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Fig. 23-12. Prediction of monthly catch (tons)
by species using multiple linear
regression equation.

line: actual catch recorded

+ estimated by equation 2

4 estimated by equation 1

equation 1+ estimated using the data throughout
the years under consideration {the
first to the n—th year)

equation 2+ve0 estimated from the data of the first
to the (n—1) —th year (for predic-
tion of catch in the #—th year)
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Table 17-1.

EHHRIT BT B URRAT) &

based on the two criteria.

Anchovy (July-Oet.)

Classification of candidate independent variables

Sector Osaka Harima Aki Ive
Critedia NI EN RN
AlN[alNTal N alN alN[alN AN AN
Dummy-1
Dummy-2
Dummy-3
Shirasu in May @
Shirasu in June [
Air Temp. in May e [} @ 1]
Air Temp. in June ® & ® (]
Precip. in May @ ] @ e
Precip. in June [ @ @ ©
Radiation in May @ @ @ @
Radiation in June ® e o|e
Riv. Dis. V. in May @ e e
Riv, Dis. V. in June [ =] e e
Water Temp. in May ] -] (-] ]
Water Temp. in June © @ ® ®
Salinity in May (] 80 @
Salinity in June @ (] e [
Transp. in May @ @ (2] [
Transp. in June -] & © -]
Wind N-comp. in May ] @ @ [
Wind Necomp, in June @ [] @ @
Wind E-comp. in May (2] (] @ [
Wind E-comp. in June ] @ ] &
Criteria
# : significant a1 0.03
{ ): insignificant at 0.05
A adopted
Nt not adopted
Table 17—2.
Common sea bass (Apr. ~ June) Common sex bass {July — Sept.} Horse mackerel (July — Sept.)
Sector Harima Iyo Suo Hiuehi Ivo Suo Kii Osaka Aki fyo
Critesia *iU*lU*!()*%()*<>*I<)*1<>’f‘_()*i(>*§(g)
Y TATN AN AN AN AN AN a N[ a N A NTa TN a N[ a] N a N a[ v A v AN al N[ al v al AN
Dimy-1
Dy 2
ATOZ e @ @ ® @ @ @ e . @ @
PROZ 2] e e @ @ @ @ e © @
HS02 @ @ [} @le @ @ ] (]
WNO2 (] @ (<] (] (] @ @ ® [ <]
WEO2 © (] @ @ e [} (<} ® -A1]
w02 @ (] @ L] @ [ © 0 (-] @
502 ® [} ee @ @ (<31 ] -] @
Qo2 e [} @ ® @ @ (] -] ®
TROZ © @ ) ® @ e @ @ e e
ATOL @ (] [} @ @ (] e @ e @
PROY @ 2] @ (@ @ © @ @ @ @
HS01 @ @ e @ @ @ e @ @
WNO1 @ e @ e [ @ e © e ©
WEOL  [© e e @ ®|® ® <] ® |®
w101 (] @ @ L] @ @ (] ®
So1 @ e © @ @ @ @ @ [}
Qo1 [] ® © -] @ ® @ @ (-]
TR @ ] © e [ 30¢] @ @ @ @




Table 17—3.

Cutlefish {(Oct. ~ Dec.) Octopus (June ~ Aug.) Gray mullet (Jan, — M;\r.f Gray mullet (Apr. =~ June.)
Sector Osaka Harima Osaka Iyo Suo Harima Ivo Harima Bisan Hiuchi Aki lyo
Criteria *E()*}()*|()*[()*%()*%()*f()*[(‘)*|()*!()*,(‘)*E()
AN[aN AN AT N AN ATV AV AN ATN AN AT V[l W| AN A N A R AT~ alnlalnlalNalna N AN alN[a]n
Dory-1
Dimny-2
ATO2 (] (-] ® @ [ © -] ® ] e
PRO2 e [} @ ® @ [ @ ] ® @ L]
HSo2 @ [} 2] e e @ © - @ ® (] ©
WNo2 @ @ @ @ e (-] @ @ @ e ]
WE02 @ [ ] e (] ] @ @ e (] ] (]
wro2 @ ] @ @ [} @ L] L] @ -] @ @
S02 @ (] @ @ L] @ (] @ @ (] @ []
Qo2 © @ [ (] [} @ e o (] 1] (] ©
TRO2 @ e|e @ @ @ @ @ @ (] ® @
ATO ] @ ® [} (] ® @ (] (<] @ (] (]
PROL ] e [ 1] [ @ @ ® e -] @ L]
HSO0) ® e e @ @ ® @ [ @ @ @ @
WNOI ] [ @ ® @ @ @ ] @ @ (] @
WEQ) @ © @ [“11] 1] [ [ =] ] @ (]
W7ol @ ® (] ] @ @ ® ] @ @ @ -]
501 -] ¢ -] @ @ © @ e @ [ (] @
Q01 @ ® @ (2} @ @ (<] ® <] @ ] (]
TROY ] @ [} @ e @ @ @ @ (] @
Table 17—4.
Gray mullet {(Aug. — Oct)) Gray mullet (Oct, —~ Dec)
Sector Bisan Harima Hiuchi Akt Iya Harima Ivo
Criteria LA * Tl x Tyt Toyl* o) Oy % ()
AlNiaNja] N[ al N AN Al N aln]alw|alNTaln a v alniala|alw
Dmy-t
Dmy-2
ATo2 @ =4 L] @ @ @ ®
PRO2 © ® @ =] @ ® ]
Hs02 @ @ @ @ @ -] @
WNo2 (] @ [ @ @ @ @
WE02 ] @ e o ® | @
W0z @ @ @ ® (] @ @
802 @ (] (] @ -] (<] ®
Qo2 <] (] @ [4] @ [ @
TRO2 ® e e L ® @ @
ATOL [} @ @ @ @ [} [
PROL 1] [] @ -] @ <] e
HS01 @ @ @ @ [ @ [
WNOL <] -] <] @ @ o @
WEO1 @ @ (] @ @ @ (]
wro ®e @ [ @ @ @
501 (] (=] <] @ (] @ [
Qo1 @ (-] [} @ @ @ @
TROL [ (<] @ G\e [} (2]




Jaccard's coeff. Jaccard's coeff,
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Fig. 24. Cluster analysis of sectors based on the similarity (Mountford’s method).
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Fig. 25, Echo-survey line and positions of current measurement in Yuya Bay (June, 1977).

Light

®

Float

WL

®

o

m

Float

Q

{:—j Nylon rope

Sinker 15D

Nylon rope
D

Film-recording
Current meter

Cement block
80 kg

Fig. 26. Mooring system of current meter at Stns. A and B.




62

TR L A I B BB T5 ke, M Wk o0 B ]
B AR5 180[], RFWBOLBLMH 8 TH L, K
5 (1978) OMIEMAEN S, Fig 27, 28R L Hi2A
vvﬁio)y*/?\?)w‘fﬁh“%h- i, MIRICRS s A
HONHEIBHIIL, £ ORMEOPFHTH b A3
“ouhiiw%ﬁﬁ*#b,l:fﬂwtﬂ& DRLERA
S R BB RUC MR 9 510 mm® BT /A 8w
WHLTEIHUE A 7 YOS I ALWESINALDT, TITO
MR ORI, SANEL, 10 mm® DUF OBMEH R
PEE g AME UCHEP Lz $72, SBEBUGMME TR
MHMNER (EE) 2RO H-OIE, KIS (1978) At
MG TN & AU E IS & B IR SR D & B AR
KaEHni, Thbh, EMTO, OBICL - THERER
FoRBIBOLREIL L, SEMCME I KRR o S
WEEEE LW EME LT, BT oRZoRaE P el s
NEEREEL, FOEBOKELRETCIREBNOR
B Uiz, SOWBERESLENEY, A7 —-1T
OEBREOREEEE LTRELERMEEZ LR S,

V-3 # S

1. Wh&wR

WA EE Fig. 25 (R & ) i BAe magic i L
FHINEH3. S km, BATH8. 5 km ¢, W - CH 7‘*?5& z
MW TH D, ZNETOIER LIUEZ O sk

OEFHTRE, MERNLE LV L, W EoMuE, W
FEHTRUG T 80 em E/h B o, SIS,
WA C R B AR R, WOEECI9~23 em/s, TEM
Wc2~3 cm/sé:’f'?ﬁéb’fﬁ'f;’(‘m’f H N, WIS L DK
WA EVRBE WAL B-CHRELERARE
1979) s BEIZ DT, BRIl E R OREIC,
AL CWELZ Sm. 4, B COBHOPEHEEMAT
Fig. 20 1278 L 7zo BT BIEEL 2 D ) OB AT &
N, SREEAREEE DTS DISHA L, PRSI D
L TA I EAEES N, HROEMRE L EL E
BUEIRESER SN T B I LD DWR LD, 0
WHEEOTH 3 ~4 cm/s, BHRTI~2 eom/sk/hs
WV, LA T, ZOL)RENORETRIEREEIZL 5T
bRECET D & E NG,

Fig. 30 IS 06 3@ ATl (1977426 3 4 B~
190) Lo THLNAT— 2120 T, 250 HBTEE
&Y, WHOHEN, HEES 2 RE L CROE
Wy ML OB, O 5 km QNI B S
B 7 — #1200 T 4RI S 2 & Y o~y

e

mn?

6000

4000

Areg of echo troce

2000

Honth

Fig. 27, Seasonal change of monthly aver-
age area of echo trace of fish
school from August, 1972 to Octo-
ber 1974 in Yuya Bay.

(From Shimonoseki Fish. Res. Lab., Branch of

Seikai Reg. Fish. Res. Lab., 1976)
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Fig. 30. Vectors of 24 — hour running means of wind at Kawazirimisaki and 25 — hour running

Emans of current at Stn. A, Stn. B and Stn. C from June 4 —19 1977 at the mouth of the
ay.
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App. Table 1. Ordering of variables in multiple regression of relation between salinity and river discharge

volume.

Stn. 2y Qo Qoz Qu Quo R D.F
1 33.789 1 (—0.00005) 2 (—0.00003)  0485%* 2, 83
2 33.674 1 (=0.00006) 2 (—0.00004)  0636%* 2, 81
3 32,954 2 (—0,00001) 1 (—0.00002) 0.428%* 2, 69
4 32,651 2 (—0.00002) 3 (~—0.00001) 1 (—0.00008) 0.577** 2, 69
5 32430 2(—0.00022) 3 (~0.00015) 1 (—0.00028) 0.592** 3, 110
6 32549 3(—0.00022) 3 (=0.00029) 1 (—0.00033) 0.694%* 3,107
7 32,685 3 (—0.00031) 2 (~0.00032) 1 (—0.00038) 0.714%* 3,102
8 32,588 2 (—0.00034) 1 (—0.00040) 0.633%* 2, 48
9 32,821 2 (—0.00037) 3 (—0.00034) 1 (—0.00035) 0.684%* 3, 91
10 32.863 3 (~0.00010) 2 (—0.00011) 1 (—0.00010) 0.734%* 3, 99
11 32.968 3 (~—0.00012) 2 (—0.00011) 1 (—0.00011) 4 (—0.00005)  0.731%* 4, 99
12 33,114 3(—0.00012)  2(—0.00014) 1 (—0.00014) 0.746%* 3, 99
13 32,666 3 (—=0.00011) 2 (—0.00015) 1 (—0.00013) 0.664%* 3, 61
14 32.652 3 (—0.00054) 2 (~0.00050) 1(—0.00063)  0.741%* 3, 50
15 32,951 1 (=0.00015) 2 (—0.00011) 0.567** 2, 5
16 32,831 3 (~0.00032) 1 (—0.00076) 2 (—0.00065) 0.692%* 3, 78
17 32.896 3 (—0.00028) 1 (—0.00063) 2 (—0.00050) 4{=000023)  0691%* 4, 77

18 33019 4(~000016)  1(~000056)  2(—000050)  3(—000018) 0.682** 4, 77

19 33.302 3 (—0.00005) 1 {(—0.00014) 2 (~~0.00010) 0,588 * 3, 67
20 33.318 1 (~0.00009) 2 (—0.00005) 0.424% % 2, 71
21 33.699 2 (—0.00011) 1(—0.00014) 3 (~0.00009) 0.559** 3, 58
22 33,850 3 (—0.00011) 2 (—~0.00011) 1 (—0.00011) 4 (—0.00006)  0.565™* 4, 94
23 34.261 3 (—0.00006) 1 (~—0.00006) 4 (—0.00005) 2 (—0.00007)  0.493%* 4, 105
24 31.662 3 ( 0.00087) 1 ( 0.00056) 4 ( 0.00026) 2 (0.00084)  0.141 4, 106
25 34,672 3 (~0.00019) 2 (~0.00027) 1 (—0.00043)  0.489™* 3, 99
26 33.814 2 (=0.00033) 1 (—0.00095) 0.653%* 2, 35
27 33.417 1 (—0.00012) 2 (=0.00010) 0.520™* 2, 53
28 33.094 1 (—0.00026) 2 (—0.00020) 3 (—0.00013) 0.732%* 3, 52
29 33,103 2 (—0.00048) 1 (—0.00040) 3(—0.00031) 0654 3, 39
30 32,698 3 (—0.00009) 1 (—0.00021) 2 (—0.00018) 0.696** 3, 72
31 32.925 3 (—~0.00011) 4 {(—0.00010) 1 (=0.00011) 2 (—0.00012)  0.755%* 4, 114
32 33.299 3 (~0.00007) 2 (—0.00011) 1 (—0.00009) 4 (~0.00004)  0.726%* 4, 89
33 33.482 1 (—0.00011) 3 (—0.00008) 2 (~0.00009) 4 (~0.00007) 0742 4, 111
34 33018 2 (—0.00016) 1 (—0.00017) 3 (—0.00014) 4 (—0.00008)  0.676** 4, 111

Number in parentheses denotes partial regression coefficient of variables.
€, denotes discharge volume of river in { month before the salinity observation, i being 0 10 3.
R denotes multiple correlation coefficient.  D.F denotes degree of freedom.
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e

App. Fig. 1. Monthly distributions of rate of variation of mean surface water temperature
( °C/month).
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App. Fig. 1. Monthly distributions of rate of varlation of mean surface water temperature
( °C/month).
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App. Fig. 1. Monthly distributions of rate of variation of mean surface water temperature
( °C/month).
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App. Fig. 5. Monthly distributions of vertical stabllity {or..s~ .5, Unit: (g/1/10 m)
&% : Unstable area @y ~05g/1/10 m
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App. Fig. 6. Chart showing the line of cross—sections and the stations in Seto Inland Sea.
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Secular variation of deviation from monthly mean temperature at 10 m depth along the

line shown in App. Fig. 6.
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in App. Fig. 6.
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