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WAVE OBSERVATIONS IN LAKE BIWA

By Yuichi Iwacaxki, Yoshito TsucHiva, Tetsuo SAKAIL,
Masataka YAMAGUCHI, Teruo SHIBANO, Akira KIMURA,
Takashi Yasupa and Shigeatsu SERIZAWA

Synopsis

Observations of wind and waves were carried out at both Hikone-Aisei and Nagahama
facing Lake Biwa by using eleven and three wave gauges of capacitance type respectively for
a year from March in 1975 as a joint investigation of the Department of Civil Engineering and
the Disaster Prevention Research Institute, Kyoto University. In this report, first of all, the
observation systems of wind waves including wind are described and some of the observed data
are presented as examples. Secondly, several results of analytical studies using observed data
are shown, such as statistical distributions of water surface displacement, wave height and wave
period, frequency and directional spectra, wave forecasting by the SMB method and transforma-
tion of wind waves in shoaling water.
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Fig. 5. Diagram of wave observation system at Hikone-Aisei Wave Observatory.
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Photo. 1. Tower and poles for wave
observation.
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Array of wave gauges for measuring
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Wave Observatory.

Photo. 2. Wave gauge of capacitance

type (N-2).
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Photo. 3. Koshin Vane anemometer above
intake structure at Hikone-Aisei
Wave Observatory.
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Fig. 7. Diagram of wave observation system at Nagahama Wave Observatory.
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Fig. 12. Examples of wave records at Hikone-Aisei Wave Observatory.
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Table 1. Observed data of wave characteristics
(Wave gauge N-10) (1975).

[e5] @ 3 W G ® (M (B (9 10 a1 @12) am

3.21  0:00 37.3 2.35 28.3 2.30 23.4 2.33 15.1 1.98 6.2 0.112 2.76
1:00 41.3 2.05 30.7 2.32 24.3 2.24 15.4 1.75 6.5 0.140 3.07
2:00 28.0 2.05 19.4 2.11 15.3 2,11 9.7 1..69 4.1 0,100 3.02
3:00 44.4 2.30 34.1 2.22 27.2 2.12 16.7 1l.71 7.1 0.153 3.02
5:00 46.5 2.35 39.7 2.12 33.4 2.18 21.2 1.81 8.7 0.113 2.71
7:00 79.2 3.20 63.5 2.77 50.6 2.86 32.3 2,31 13,3 0.170 2.91
9:00 90.1 2,65 66.2 2.66 53.5 2,71 32,5 2.26 13.5 0,230 3.17

12:00 77.5 2.65 54.9 2.62 50.9 2.70 31L.7 2.26 12.8 0.198 2.90
13:00 110.0 3.15 88.8 2.84 68.1 2.80 41.0 2.40 17.0 0.217 3.30
*14:00 112.0 3.00 86.7 3.04 67.4 3.08 43.5 2.65 17.2 0.151 3,04
17:00 117.6 3.25 79.5 3.30 63.7 3.13 39.1 2.51 16.3 0.285 3.16
18:00 136.0 2.95 76.2 3.05 59.1 3.07 37.3 2.54 14.9 0.013 5.19
21:00 89.5 3,00 70.6 2,93 57.0 3.02 36.6 2.55 14,5 0.074 2.92

3.22  1:00 76.4 2,50 60.8 2,78 47.2 2.70 27.9 2.03 12,2 0.093 3.17
2:00 65.7 2.90 48.2 2.68 4l.4 2.64 27.7 2.21 10.9 0.156 2.78
3:00 83.8 2.50 58.1 2.73 45.3 2.63 26.6 2.05 11.5 0.132 3.31
3:40 99.3 2.50 54,2 2,52 38.8 2.55 23.3 1.99 9.9 0.798 7.14
5:00 69.5 2.75 55.8 2.94 44.8 2.84 28,2 2,28 11.6 0.102 2.92
6:00 91.6 3.15 68.1 3.36 56.7 3.20 35.4 2.48 15.1 0.252 2.9
7:00 96.4 3,50 74.0 3.09 58.4 3.11 36.4 2.45 15,2 0.140 3.07
9:25 93.0 2.50 77.3 2.96 59.0 3.07 37.2 2.45 15.4 0.172 3.25
10:00 113.0 3.20 87.7 3.03 66.8 2.97 41.8 2.50 17.3 0.205 3.26
13:00 78.1 2.65 67.3 2.83 54.9 2.91 34.6 2.30 14.3 0.189 2.89
14:00 75.2 3.35 59.2 2,99 48,1 2.96 30.0 2.31 12.7 0.134 2.92
15:00 71.3 2.55 54.0 2.63 43.5 2.62 25.9 2.01 11.2 0,188 3.02
16:00 76.4 2.95 65.8 2.81 55.8 2.78 35.1 2.32 14.3 0.168 2.79
16:40 66.7 2.60 56.7 2.72 46.0 2,67 28.6 2.20 11,9 0.193 3.05
Legend
(1) Date (2) Time (3) H  (cm) (4) Tmax(sec) (5) Hllm(cm)

(6) Tyyyglsec) (7 By s(em) (8) T (sec) (9) K (em)
(10) T (sec) (D) n (em) (12)/F; (13) 8,
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Fig. 15. Frequency distributions of water surface displacement.

=1 LY,
D= ool 2

THobEhZERDAHHBESDETRLEY, WINLADANDEALNA LN, KEHSELRBICL
1T, ERDHEDLSOTNMNEHEICE > THL &N bhB, COBALDEREHODTRELL
TR (2) TRY skewness b5, SFHE S M RBAONU~NELES, COEZELRY, ERGHD
LEX0THB, sFEIHFOENBDFERT /¥F A —2 M kurtosis T, I (3) R&-Thdb&h3
B, ERAHDOEEIIZIERY, ZNLVEN-TL BE 3L LIS, skewness P30 THLIE L3
O, BE, BHERDASEHICEZ VI BERRBORBLEDE2HOTHE ERBEINE, 4
KBRLTCHBLENSA S,

(2) BEOWEEE REAKRDR~RZ b vd narrow band ThHhlE, BEOWREERZRRICRE
h 3 Rayleigh 2}#%9 % &% Longuet-Higgins® OWEHH 3,

P(HaH =2 (f) exp{—(g)z}%{ ........................ (5)

ceie, H, BEED2REEHOEHFBTH B, £DHBROWHETIE, narrow band @ X7 bv D IE M

e



372 HABKBIEFER 195 B (W51.4)

P(3) (en)
Hikone-Aisei
10 March 21 1975 8 Myt
;:ioovlszw wfo
/"\T H =g‘0 2cm 3
o ,,:'L{ A ::1 - © Hiean He1.80Hr
A N,
6} / T‘T o
A woh L7 e
7 Rayleigh
i distribution
s I
; 60F )
i K=0.89Hr
2r
:’I 40}
/ Hikneshisel
0.0 0.4 0.8 2.4 20 15?}043:20
H/H, r h=4m
Fig. 16. Frequency distribution of wave height.
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Fig. 23. Directional spectra of wind waves.
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Fig. 25. Plot of observed wind wave data by SMB method.
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