49 2 Vol.49, No.2
2018 3 OCEANOLOGIA ET LIMNOLOGIA SINICA Mar., 2018
*
1 2 1 1
. 264003; 2. 266071)
0.98, 0.95m, 2.25m , NNE-SSW,
M, , , Im 30%,
, , 1.35cm/s,
1.41cm/s, , , 2.76cm/s, SEE
P731 doi: 10.11693/hyhz20170900226
( , 2014; , 2012),
, , ( B , 2010;
( , 2016) , 2010; , 2014),
64 , ( , 2017)
2017—2025 , 2025 ,
178 , 2700 , 6
’ 1
( , 2012; , 2015) , . 9.2m,
( , 2014) , 1—2m, 2.8m(
* , 41406029 , U1406403 , 270006-FZLX-2015-00-1

, , E-mail: tzou@yic.ac.cn
1 2017-09-05, 2017-11-13



281

2
,2017), 80m Alec Electronics Infinity-EM
1 (CTD)  SeaBird
(37°20.02'N  119°43.28'E) SBE37 SMP-ODO CTD,
( 1, 360 , RDI
183 1 2015 Sentinel V50 ADCP, 1.0m, ,
8 15 , RDI 2015 10 20 ,SBE37SMP
Workhorse Sentinel 600KHz 10min,
(ADCP), 0.25m, 0.4m, ,
1.2m, ,
1 ( ,2017)( A )
Fig. 1 Location and topography of Artificial reef construction
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Tab.1 Main measurement parameters
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Tab.2  The result of harmonic analysis
U %
(m) ) (cmis) ©) (cmis) )
M, 0.428 338.8 6.03 69.9 28.62 106.3
S, 0.139 61.7 1.70 116.4 8.01 145.7
0, 0.186 130.0 0.82 199.4 2.77 242.2
Ky 0.236 188.4 1.33 176.4 4.55 260.4
M, 0.016 79.3 0.83 359.0 2.61 290.4
MS, 0.011 163.6 0.35 80.2 1.23 333.0
Pwelch ( 2b) , ( 4 :
M2 Sy) (01 Ky : :
1 ( 1 L] L]
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3 5 (7—10 ) (13—16 ) u Vv
Fig.3 The elevation at observation station in May and the vertical structure of U, V component in spring (7—210 May) and neap
(13—16 may) tide

4

Fig.4 The tidal asymmetry of the area
a: difference in duration (h) between flood and ebb of each tidal cycle; b: tidal amplitude; c: peak velocity vs tidal amplitude of a tidal cycle. S:
spring tide; N: neap tide
ra b: c: S: N:
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Fig.7 Vertical distributions of tidal current ellipse
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Fig.9 Time series of residual current of wind and the depth-average current at 1, 4, and 7m layers, and at the bottom
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Tab.3 Comparison among the Euler, Stokes and Lagrangian
residual current
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Fig.10  Annual variation (left) and power spectrum (right) of bottom temperature in different seasons
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Fig.11 Time series of wind, average vertical velocity, and turbidity on April 18-25
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HYDRODYNAMIC CHARACTERISTICS IN THE ARTIFICIAL REEFING
CONSTRUCTION AREA IN LAIZHOU BAY: BASED ON: ACONTINUOUS
LONG-TERM OBSERVATION

ZOU Tao', ZHANG Li-Bin®, ZHANG Hua', LI Dong*

(1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai 264003, China;
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract Artificial reefing (AR) is important for restoring coastal fishery resources with the better ecological
environment of the coastal water. However, little is known of the local hydrodynamic characteristics. Based on an
over-6-month in-situ observation with mooring in a seabed platform, we studied the tidal spectra, tidal current, and tidal
residual current using low-pass filtering and harmonic analysis. The results show that the tide was an irregular semi-diurnal
tide with a tidal form of 0.98, the mean tidal range of 0.95m, and the maximum possible tidal range of 2.25m. The tidal
current signal was also irregular semi-diurnal dominated by M, component. The motion type of the principal tidal current
was inclined to reciprocate with a maximum tidal velocity in direction of NNE-SSW. The magnitude of velocity
significantly reduced 30% from the surface to bottom. Meanwhile, the tidal flow tended to clockwise. The residual current
was very weak and the Euler and the Stokes residual current was 1.35cm/s and 1.41cm/s, respectively, in direction of SEE,
showing a landward transport. The Lagrangian residual current was 2.76cm/s, in direction of SEE. The hydrodynamic
characteristics were closely related to bottom friction increase and retardation effects due to artificial reefs. The bottom
temperature varied frequently in the semi-diurnal and diurnal period. In addition, seasonal variation was notable. In winter,
the signal of the diurnal period was dominant due to the strong vertical mixing. The vertical mixing affected by spring wind,
resulting in bottom turbidity variation. Therefore, we shall study AR on a small scale to understand the bottom boundary
layer dynamics and on a large scale the coastal current system.

Key words artificial reef; tidal current; residual current; harmonic analysis



