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1. Wind Effect and Water Discharge Effect on Constant Flow

—Discussion Using Observation Data at Off-Sennan (1978 ~1981)—

Kazuo MURAKAMI*
Masayuki MORIKAWA**
Tatsuya SAKAGUCHI***

Synopsis

This paper reports the analysis of wind effect and water discharge effect on constant flow, us-
ing tidal current and sea wind data obtained at Off-Sennan in the south-west of Osaka Bay, and
discharge data of Yodo River at Hirakata for the period from January 1978 to November 1981.
Yodo River is the biggest of all rivers flowing into Osaka Bay. Tidal currents were measured by
three ultra-sonic current meters, which were set at 3, 9, 16 meters below the datum level for
soundings and fixed to the observation tower. Sea wind was measured by windmill type ane-
mometer, fixed at 15 meters above. '

From the spectrum analysis of annual data, the ratio of east component of current energy at
diurnal period to that at semidiurnal in surface layer is higher than that in other layer. This fact
agrees with energy distribution of sea wind and shows the possibility that tidal current in surface
layer is affected by sea wind.

The absolute value of constant flow, obtained from annual data harmonic analysis, shows strong
positive relation to water discharge into Osaka Bay. Annual mean value of wind velocity is not
changed so much for years, that it dosen’t affect the variation of annual constant flow. It is
found by principle component analysis that east and north components of constant flow in each
layer, from 90, 30, 15-day data harmonic analysis, show positive relation to both components of
sea wind and negative relation to the discharge of Yodo River. When the duration of the data is
shortened, the relation between constant flow and discharge becomes weak, but one between
constant flow and sea wind is unchanged. *

The variation of constant flow, defined as 25-hour running mean flow vector, is well explained 3
by the multiple regression, using 24-hour running mean vector of sea wind as the predictor vari-
able. In the duration, which shows strong relation, the contribution ratio of sea wind to the vari-
ation of constant flow is 58~70 percent in surface layer, 38~47 percent in middle layer, and 12~
17 percent in bottom layer.

* Chief of the Marine Diffusion Laboratory, Marine Hydrodynamics Division
** Member of the Marine Diffusion Laboratory, Marine Hydrodynamics Division
*** Ex-student of the Technological University of Nagaoka
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HEME - ZINESTFT-RO B

REOBHF - 42K (2), 3) DEICHETION
HRORMBT Th D5, RAMMUIERAEE K (2),
(3) TRODBIBEHEMEDEDR/NMEATS B/NAF
LK B FERY AV, ZOHER, RUBEOHS
BARCL/UWTE S,

AFEMDF—~ 4% 14, 90 H, 308, 15 BCREY,
FEMEN A REL, EROEEBERE L, £/
Ti21 A 18 18X b 8737 @ (1981 £EiX 7993 fH), 90
BREIC DWW TIEKLED 3, 6, 9, 12 A1 H 1 FE» S 2161
A, 30 AW TiZZ 1 A1 H1 ™6 721/, 158

ficowTizgA1H, 168 (2 B2 158) 1 Bab
361 HDOF—2%xHANWT, ThXh 28, 10, 13, 10 ®
SENCDBR LI, F— 2 DEIESHEIBOBRKIE, &
ZH00 L Y PEHEBNTAR LYY AV CEn
EBEOEEORNLEE LB, BENLWESRh
tbDTHBHY,

ERF — 2 OFEMBROMLR%L 1980 FiTOWTHEE
Iz &-2 (a),(b),(c) IKRT, TOEMND, FETENT
KA FEE M., Se, BRI Ki, O K& <, B M.
BIMNEB L TWA Z EXbhnb, M. HoREORIE

#-2 (a) FMF—2iCkHAMEYE (1980 &, RHE)

OH K & | d HF K s & @ 5 m & odh K i
No. 43l | Ulem/s) k (°)| Viem/s) k(") | Ulem/s)| k() O (°) | Viem/s) k() -
1 S, 1.16 - 69.7 1.97 263.9 2.27 80.3 149.9 0.25 170.3 P
2 S, 2.86 229.1 1.27 191.2 3.04 43.9 249.4 0.73 133.9 )
3 M, 2.01 191.9 1.77 208.3 2.65 19.1 228.8 0.38 289.1 9
4 M,y 0.81- 304.2 0.94 257 .4 1.14 | 276.0 38.3 0.48 6.0 D
5 My 1.87 138.9 0.92 121.3 2.07 315.6 244.5 0.25 45.6 )
6 Q, 0.73 137.9 0.86 120.7 1.12 307.9 220.3 0.17 37.9 D)
7 O, 3.76 145.5 3.45 123.5 5.01 315.5 227.6 0.97 45.5 J
8 M, 0.22 136.8 0.34 109.5 0.40 297.4 212.2 0.09 27.4 P)
9 m 0.38 59.8 0.08 208.0 0.40 58.7 100.3 0.04 328.7 9
10 P, 1.57 165.6 1.36 134.3 2.00 332.5 229.9 0.55 62.5 D
11 K, 4.48 173.6 4.75 148.3 6.37 340.2 223.2 1.43 70.2 )
12 J, 0.02 55.9 0.62 252.0 0.62 72.0 178.3 0.01 162.0 )
13 2N, 0.21 213.1 0.13 134.3 0.21 26.2 258.8 0.13 116.2 )
14 u, 0.76 79.9 0.61 78.7 0.97 79.4 51.4 0.01 169.4 D
15 N, 1.25 213.0 1.89 230.1 2.25 45.0 213.0 0.31 315.0 9 ]
16 v, 0.51 258.6 0.64 241.6 0.81 68.2 218.6 0.12 158.2 PR
17 M, 5.11 237.3 9.69 244 .3 10.93 62.8 207.7 0.55 332.8 9
18 L, 0.65 290.2 0.61 262.7 0.87 277.5 47 .4 0.21 7.5 D
19 T, 0.27 177.0 0.49. 197.5 0.56 12.9 207.8 0.08 282.9 9
20 S, 1.61 227.0 2.81 258.3 3.14 71.2 207.7 0.74 341.2 9
21 K, '0.92 212.4 0.29 271.7 0.93 34.9 260.3 0.24 304.9 9
22 M, 0.18 56.0 0.08 67.1 0.19 57.9 65.3 0.01 327.9 9
23 M, 0.28 264.7" 0.12 177.3 0.28 84.2 268.7 0.11 174.2 )
24 MS, 0.25 300.8 0.12 173.1 0.27 307.2 108.3 0.09 37.2 D
25 M, 0.46 155.0 0.19 | 157.0 0.50 335.3 247.8 0.01 245.3 9
26 2MS, 0.34 171.0 0.14 178.3 0.37 352.0 247.7 0.02 262.0 ‘)
27 25Mg| 0.11 186.3 0.06 206.0 0.12 11.4 239.8 0.02 281.4 9
28 M, 0.05 90.2 0.04 62.3 0.06 78.6 50.1 0.02 168.6 D)
LES —6.19 —5.09
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fERCRETREBKRAROESE

£-2 (b) £[MF— 2 LHTMERME (1980 ££, H/E)

BNl K 4| A H R 4 k @ ¥ om B/ o H oW -
No. 578l [Ulan/s)] & ()| Vien/s)] & () [UGa/s)] & ()] ©C) | Vanrs)] ® ()] 2%
1 S, 2.01 27 .4 2.05 20.2 2.87 23.7 44 .4 0.18 113.7 )
2 S, 1.05 271.2 1.62 204.6 1.70 36.2 200.8 0.92 126.2 J
3 M, 1.82 202.2 1.87 202.8 2.61 22.5 224 .2 0.01 292.5 )
4 M,y 1.52 277.7 1.62 254.5 2.17 '85.3 223.0 0.45 175.3 D
5 My 0.91 122.8 0.50 153.6 1.01 309.4 243.2 0.23 219.4 9
6 Q, 0.66 100.7 0.57 110.1 0.87 284.7 229.2 0.07 194.7 )
7 0, 3.18 141.7 3.37 134.5 4.62 317.9 223.3 0.29 47.9 )
8 M, 0.15 90.9 0.25 171.5 0.25 346.3 188.7 0.15 256.3 9
9 m 0.07 140.6 0.18 162.0 0.19 339.3 200.1 0.02 249.3 9
10 P, 1.62 183.7 1.54 160.1 2.19 352.6 226.6 0.46 82.6 )
11 K, 4.33 164 .4 4.64 156.2 6.33 340.0 223.0 0.45 70.0 )
12 J, 0.40 172.7 0.16 245.1 0.40 355.7 262.1 0.15 265.7 )
13 2N, 0.06 275.1 0.10 256.1 0.11 81.6 212.4 0.02 171.6 )
14 u, 1.30 85.0 0.82 67.7 1.52 80.1 58.2 0.21 170.1 )
15 N, 1.58 217.3 1.78 230.2 2.36 44 .5 221.4 0.27 314.5 D
16 v, 0.48 227.8 0.53 249.7 0.70 59.8 222.2 0.14 | 329.8 3
17 M, 7.87 234.5 10.50 239.7 13.11 57.8 216.8 0.58 327.8 D
18 L, 0.80 302.5 0.86 261.1 1.10 280.0 42.2 0.41 10.0 )
19 T, 0.43 184.0 0.33 202.1 0.54 10.6 233.1 0.08 280.6 D
20 S, 2.10 239.5 3.38 255.3 3.95 71.0 211.4 0.49 341.0 )
21 K, 0.87 253.7 0.94 257.2 1.28 75.6 222.7 0.04 345.6 j
22 M, 0.13 54.8 0.06 327.3 0.13 54.0 88.5 0.06 144.0 :)
23 M, 0.40 280.1 0.20 100.3 0.44 280.1 116.7 0.001 10.1 D
24 MS, 0.25 317.4 0.15 81.1 0.26 306.1 114.1 0.12 216.1 )
25 M, 0.44 155.6 0.15 173.7 0.46 337.3 252.1 0.04 247.3 D
26 2MS, 0.48 174 .5 0.11 209.6 0.49: 356.0 258.9 0.06 A266.0 3
27 25M,| 0.10 182.3 0.05 133.1 0.10 11.1 245 .4 0.04 281.1 D
28 M, 0.05 133.1 0.05 49.6 0.05 291:.1 244.9 0.05 21.1 D]
{Eifk —5.63 —5.15

%M@ 10.3cmfs, T 12.6cm/fs, EMT 10.1cm/s 1H»H 308, 15 A0 F— 4 ¥ AW CHENFENZ L
ThDH, Fic, ABERGE Sa Al REV, FEH ERY %£-3 (a), (b), () iLRT, ThHDEMND,
F— 4 bLROL-BHEREIERPOKE £ B Y WD 7 — 2 OFMBHER S, FELNSEIPKAE
Sa RARBEERDIN Sse B LUBEOERICNAIVS W EHRRLTWSZ EdbhD,
ARV TRETEELTWS, Bf, EFOHMER 80 H 7 — # OFMBRF 1 SRDIPFD M. B
HARRADLDLVEELTEY, BLELALDHEDE Zhx B-13 R, RO BEBIERF— 420X
ERAFATL L IAREL, RICKFAT, BEATL-& HIFMERAT, 90 BEF— 0 BRIT ZOEXH
LhEL 5TV D, T, IEHRDDIES HELRS MCLTEBHLTWB I EXr b, BIPAIZ &SRS
LD IZEGHHDIL, BENAEL L->TW 5B, LEBRSEORS, bHRSOERE L BAS LTRN
Wiz, 19804E3 8 1B 590 H, £7-19804E4 B DERGEEHRA, BAOMOFH L EMEEE (SD) &



HEMB -RINKEFT-HAEMD

£-2 (¢) FEMF— 2L AHMERE (1980 &, EHE)

HHF K & F KRk & B W 5 M o H oM .
No. 43t [ Ulem/s)] & C)[Viem/s)] k C)|Uem/s)] & ()| ©C)|Viem/s)| k()
1 S, 2.08 86.5 2.57 81.4 3.31 83.4 39.0 0.14 173.4 D
2 S, 0.71 280.6 1.88 251.2 1.98 74.5 199.0 0.33 164.5 )
3 Mn 0.72 221.7 1.44 202.6 1.59 26.3 205.9 0.21 116.3 )
4 M,r 0.52 273.2 1.04 222.5 1.09 49.7 200.0 0.38 139.7 D
5 My 0.55 158.6 0.07 96.4 0.55 338.2. 267.0 0.06 68.2 D
6 Q, 0.39 98.5 0.56 113.1 0.68 288.4 214.2 0.08 198.4 7| 5
7 O, 1.11 121.1 2.70 142.4 2.90 319.4 201.4 0.38 229.4 9
8 M, 0.04 114.2 0.21 181.7 0.21 0.9 184.3 0.04 270.9 9
9 m 0.21 153.7 0.26 119.5 0.32 312.4 217.5 0.10 42 .4 J
10 P, 0.56 194.9 1.24 167.7 1.34 351.9 202.7 0.24 81.9 )
11 K, 1.68 129.8 3.40 163.6 3.70 337.8 203.6 0.86 247.8 9
12 J, 0.15 178.6 0.24 177.5 0.28 357.8 212.5 0.002 87.8 D
13 2N, 0.06 50.0 0.18 262.3 "0.18 79.3 162.9 0.03 169.3 P)
14 u, 0.74 72.1 0.71 70.5 1.03 71.3 46.2 0.01 161.3 D
15 N, 1.07 196.9 1.36 217.6 1.70 29.8 217.7 0.30 299.8 9
16 v, 0.28 216.7 0.53 | 240.1 0.59 55.2 206.9 0.10 325.2 9
17 M, 5.58 214.6 8.72 228.2 10.29 44.3 212.3 1.12 314.3 9
18 L, 0.34 293.2 0.81 272.4 0.87 | 275.4 22.1 0.11 5.4 )
19 T, 0.10 208.4 0.31 202.6 0.32 23.2 197.7 0.01 113.2 )]
20 S, 1.46 216.6 2.71 244.0 3.02 58.1 206.8 0.60 328.1 9
21 K, 0.49 253.4 1.01 254 .4 1.12 74.2 206.0 0.01 344.2 9
22 M, 0.13 78.3 Q.04 100.2 0.13 79.7 75.4 0.01 349.7 9
23 M, 0.25 293.6 0.26 73.0 0.34 272.2 136.7 0.13 182.2 9
24 MS, 0.18 332.4 0.19 80.7 0.21 .291.2 140.6 0.15 201.2 9
25 M, 0.39 142.3 0.22 161.8 0.45 327.0 240.7 0.07 237.0 9
26 2MSe| 0.43 167.3 0.20 191.0 0.47 351.1 246.6 0.07 261.1 9
27 2SM¢| 0.09 171.8 0.05 219.4 0.10 359.4 248.4 0.03 269.4 9
28 Mg 0.08 104.8 0.06 42 .4 0.01 88.5 62.1 0.05 178.5 )
TR —2.35 —3.18

ORIRICBE L TR BMRE (C.V. =B RZEFE) »h
iz oW &4 R, RENEED 13 %8251
BB ORE & LTWish, RENCSW T, BHEIA
o 1/4 UTFTHIELOHBIIAZS AV EW SR
LN H BN, K7 — 4 Tix 1/3 BEDORAINDS - 7o
BMeh ol bV ELLIWEREZ R LI, ¥
72, BTRRBEROEN (ERSSH) OB, Rl
DN TE BT WVIEINEELVWDOT, TIT
BRAIDEAA 2D 1/3 LT ChIulz oo
BETAZLIC L, R4 b, BAGEEIEL S

CONTRMEBECEBNKE {165 I &M%,

i, HEBER K, O OEAOEENE LY, £,

BADFHIFBEMBPRIC X H5FRE—F L TWICH,

RIE DT OWTT M Bl BRVWCF — & OIS
WHDIFEAE e n HANETFAbOh, FHE 15
A D7 — % DERZEDFE Tl s 0.3cmfs PIAT
H%, REBAEH 10% LT D b DT DWW TR bt
PEWLER, RAUEARRLRICOTF ~ £ AR
L BFBOBMIEF — 2 DFORANTE S d D Tidig
, 57— 2 IBORTBFTIXS S HWETELW
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EiR RETREBKRAROZE

%£-3 (a) 90 HEF— 2T X 2FMERH (1980.3.1~, H[E)

A R | F R S kB &8 5 M Eéﬁﬁmlﬁ@
No 53ih |Ulan/s)| & )| View/s)| & C)|Ulan/s)| & (C¢)] ©C)| Viem/s)| ® ()|
1 Q 0.87 83.7 0.40 27.7 0.90 77.7 73.5 | 0.32 | 167.7 | )
2 0, 2.86 | 131.4 3.08 | 125.0 4.20 | 307.9 | 222.8 | 0.23 37.9 | )
3 P, 1.32 | 199.9 2.07 | 181.6 2.43 7.1 | 212.0 | 0©.35 97.1 | )
4 K, 4.32 | 156.1 3.72 | 155.5 5.70 | 335.9 | 229.3 | 0.03 65.9 | )
5 N, 1.99 | 208.3 2.19 | 215.9 2.96 32.5 | 222.3 | 0.19 | 302.5 | 9
6 M, 8.20 | 233.1 | 11.03 | 238.0 | 13.73 56.3 | 216.6 | 0.56 | 326.3 | 9
7 S, 2.40 | 242.2 3.92 | 262.8 4.54 77.3 | 210.7 | 0.73 | 347.3 | 9
8 K, 0.36 | 209.8 1.27 | 231.9 1.32 50.4 | 194.9 | 0.13 | 320.4 | 9
9 M, 0.47 | 273.1 0.31 91.6 0.57 | 272.6 | 123.5 | 0.01 | 182.6 | 9
10 MS,| 0.40 | 314.8 0.19 47.8 0.40 | 314.0 91.8 | 0.19 | 224.0 | 5
tHik —3.92 | —3.92
-3 (b) 30 HHF— 2 X 5W/AERME (1980.4.1~, FE)
®OHF R 4l v R & B 8 5 m B o FHF m EE
No 4 |Ulem/s)| k)| Viam/s)| & C)|Ula/s)) k()] © ()| Viem/s)| & () B
1 Q 0.92 | 110.4 1.07 | 110.4 1.41 | 290.4 | 220.7 | 0.0003 | 20.4 | D
2 0 2.98 | 131.3 3.76 | 115.1 | .4.75 | 301.3 | 218.1 | 0.66 31.3 | D
3 K, 5.21 | 152.4 5.09 | 139.3 7.24 | 326.0 | 225.6 | 0.83 56.0 |
4y, 0.89 99.8 1.02 71.3 1.31 83.5 40.7 | 0.33 | 173.5 | D
5 N, 1.97 | 211.4 2.20 | 218.5 2.95 35.3 | 221.7 | 0.18 | 305.3 | O
6 M, 8.15 | 231.4 | 11.05 | 240.2 | 13.69 57.1 | 216.3 | 1.00 | 327.1 | 9
7 L, 0.75 | 316.1 1.12 | 284.9 1.31 | 294.0 32.3 | 0.33 240 | D
8 S, 2.56 | 243.9 4.37 | 256.7 5.04 73.4 | 210.1 | 0.49 | 343.4 | O
9 M, 0.34 | 274.2 0.38 87.1 0.51 | 270.3 | 137.8 | 0.03 | 180.3 | O
10 MS,| 0.44 | 300.1 0.16 38.8 0.45 | 298.9 93.5 | 0:15 [ 208.9 | 9
11 P, 1.72 | 153.2 1.69 | 140.0 2.40 | 326.8 | 225.6 | 0.28 56.8 | D)
12 K, 0.70 | 243.1 1.19 | 255.9 1.37 72.7 | 210.1 | 0.13 | 342.7 | O
13 v, 0.38 | 210.7 0.43 | 217.8 0.57 34.7 | 221.7 | 0.04 | 304.7 | D
LRI —4.41 —4.40
£-3(¢) 15 HHF— 2 kA BAMERM (1980.4.1~, AE)
mHF R | H RS & @ 5 @ ﬁﬁi'}iﬁﬂﬁﬁ;
Na 43idf | U(em/s) k (°)]| V(em/s) k (°) | U(em/s) k(") 0 (") | Vlem/s) k(%) -
1 Q 2.10 50.9 0.40 | 249.3 2.14 51.5 | 100.2 | 0.12 | 141.5 | D
2 0, 4.25 | 131.6 4.50 89.7 5.78 | 289.2 | 222.8 | 2.21 19.2 | )
3 K, 5.02 | 169.6 6.92 | 148.0 8.42 | 335.3 | 215.3 | 1.52 65.3 | 2
4 Q, 1.49 | 202.1 -] 1.87 | 220.5 2.36 33.4 | 218.3 | 0.37 | 303.4 | D
5 M, 8.59 | 226.8 | 11.09 | 235.8 | 13.99 52.5 | 217.7 | 1.06 | 322.5 | 9
6 S, 2.51 | 238.9 4.21 | 257.8 4.85 73.0 | 210.1 | 0.70 | 343.0 [ D
7 M, 0.51 | 256.2 0.51 | 101.9 0.71 89.0 | 315.0 | 0.16 | 179.0 | D
8 MS,| 0.49 | 315.3 0.26 91.7 0.53 | 307.7 | 113.2 | 0.16 | 217.7 | O
9 p, | 1.66 | 170.4 2.29 | 148.8 2.79 | 336.1 | 215.3 | 0.50 66.1 | D
10 K, 0.68 | 238.2 1.15 | 257.1 1.32 72.3 | 210.1 | 0.19 | 342.3 | H
izhish —3.93 —4.08
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