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Tab.l Comparison between the simulated and observed harmonics at four tide-gauge stations
@)
(cm)
cm ° o (cm) )
(cm) (cm) ) ©)
125.7 125.1 0.60 126.0 133.6 7.60 126.1 138.1
140.9 135.5 5.40 160.2 161.9 1.70 102.4 189.5
158.4 141.3 17.10 179.9 177.9 -2.00 103.9 212.6
168.9 168.7 0.20 337.1 354.9 17.80 164.4 321.4
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Tab.2 Comparison between simulated and observed harmonics of M, tidal curent at mooring site B
(m/s) ©)
(m/s) ®) o (m/s) ®)
(m/s) (°)
U 0.547 0.575 —-0.028 203.9 204.3 —0.42 0.533 207.01
(7m) 14 0.302 0.266 0.0363 309.4 307.4 2.01 0.322 304.43
U 0.544 0.521 0.0233 196.8 192.5 4.3 0.342 200.32
(15m) 4 0.399 0.315 0.0836 312.1 307.3 4.81 0.218 290.25
U 0.469 0.399 0.0695 187.3 185.8 1.51
@mm) y 0.367 0.246 0.1213 300.1 296.5 3.62




1482 44
B 3) > Z(]b E B
s M2 s
s Zyb
: B , Zyb
) 5 M2
B 5 M2
Zyb=0.01m,
ZOb M2 ( M2 ) 3
#=3 XATEHEBERESH Z,h B9iEH K8
Tab.3  The control experiments with different bottom roughness Zyb
Zob=0.005m Zob=0.01m Zob=0.03m
(m/s) ) o ° °
(m/s) (®) (m/s) ) (m/s) °)
U 0.547 203.9 0.577 203.9 0.575 204.3 0.559 207.5
(7Tm) 14 0.302 309.4 0.268 305.4 0.266 307.4 0.241 300.2
U 0.544 196.8 0.535 190.2 0.521 192.5 0.487 196.3
(15m) v 0.399 312.1 0.331 307.1 0.315 307.3 0.293 298.4
U 0.469 187.3 0.424 183.8 0.399 185.8 0.352 188.5
(27m) v 0.367 300.1 0.268 297.0 0.246 296.5 0.217 285.9
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NUMERICAL MODELING OF M, TIDE IN THE SOUTHWESTERN YELLOW SEA

WANG Bin"*3, LI Yao"?*?, YUAN Dong-Liang"?

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 2. Key Laboratory of Ocean
Circulation and Waves, Chinese Academy of Sciences, Qingdao, 266071; 3. Graduate University of Chinese
Academy of Sciences, Beijing, 100049)

Abstract We modeled the M, tide over the southwestern Yellow Sea using the Princeton Ocean Model (POM) and
topography data from Chinese navy. The simulated sea-level harmonics agree well with the tide-gauge sea-level harmonics
at Qingdao, Shijiusuo, and Lvsi. However, the simulated tidal range at Lianyungang is much smaller than that of the
tide-gauge data due to the inaccuracy of topography in vicinity. The simulated tidal currents agree well with currentmeter
measurements in the upper and middle layers at a mooring site in the middle of the Lunan Trough. However, the amplitude
of the simulated tidal current near the bottom of the ocean is smaller than the observed. The error is found associated with
erroneous vertical mixing coefficients calculated based on the turbulent closure scheme in the POM model.

Our modeling shows that the simulated M, tide in the southwestern Yellow Sea is sensitive to topography data used in
the model. The simulation using the ETOPOS5 elevation data produced significantly different results from the one using the
topography data from local navigational chart. Smoother ETOPOS5 elevation data resulted in smaller sea-level amplitudes,
phase leads, and weaker currents along the coast of the southwestern Yellow Sea. The Lunan Trough plays a role in in-
creasing the amplitude of the M, tide in the southwestern Yellow Sea whereas the Subei Bank acts as a barrier to the
southward propagating tidal waves. Omission of the Lunan Trough and the Subei Bank in the smoother ETOPOS elevation
data led to the inaccurate modeling results along the coast.

Key words the southwestern Yellow Sea; M, tide; M, tidal current; vertical mixing coefficients; topography effect



