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Fig.1 Comparison of vertical profiles of characteristic quantities in the one-dimensional ideal experiment
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Yamada( M-Y) 2.5 ¥ 35F P 45 B ( Mellor et al, 1982) F1 IR A= I WL 1R & 7 8 W5 38 20 26 vk B I i 7 R AT
i+ (Zhuang et al, 2020) . [AII}, ¥R 250 MASNUM #3 IR i 4% 20 ( Yuan et al, 1991; Yu et al, 1997; #
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22T A IR R, AL T RRZ SR AL, BRJZ VR B B 28 A4 J0 JH 72 U FE 1A 38 X0 ¥ VR AR T T VR A
FH Bry MRS TE B X, 3 77 5 35 TR B VIR R ) A . AT R TR BRI L2
H—BRAEES By ULRESE I NERXR R TFRRHN S, 22 WHREEEBTRS REATF
FE WY SE I, H 2 RS BB S R i 0 7 4 BRASTAUL o 3 ) 23 SR AR O, DAV 1 2 1 BR R R
DT WG AR 45 A 0] BR )2 5 P T e R4 43 A, B RO OR T S i) 2% R B I 3 R BR = IR FEE
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BHME R A . A A PR A 2 5 FE A R B 5 1% BUE Monthly Isopycenal / Mixed-layer Ocean
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anomaly (MLTA), and mean values of the turbulent mixing coefficients generated
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Characteristics Analysis of Turbulent Mixing Generated by Surface Waves

Under Different Stratification Conditions and Its Influences on Upper Ocean

ZHUANG Zhanpeng'*?’, YUAN Yeli'*?

(1. First Institute of Oceanography, MNR, Qingdao 266061, China;
2. Key Laboratory of Marine Science and Numerical Modeling, MNR, Qingdao 266061, China;
3. Laboratory for Regional Oceanography and Numerical Modeling, Laoshan Laboratory, Qingdao 266061, China)

Abstract: Dynamics and numerical simulation of the mixing processes in the upper ocean have always been one of the key concerns
of the oceanographers and meteorologists, the accuracy of the vertical mixing parameterization scheme can directly affect the skill of
ocean models. The wind-driven waves play an extremely important role in the air-sea interaction and the internal mixing in upper
ocean. In this paper, based on theoretical model of mixing coefficients of the wave-generated turbulence containing vertical
stratification variation effect, analysis of the distribution and variation characteristics of the mixing coefficients under different
stratification conditions is performed. One-dimensional ideal and quasi-global experiments are designed, and the results show that the
mixed layer depths are negatively correlated with the mixing coefficients in upper ocean shallower than 100 m. The vertical mixing
processes are strengthened when thermocline or mixed layer depth is deep, thus warmer water in surface later tends to be easily
convected to deeper ocean, causing the simulated mixed layer depth deeper. This is because the stratification is relatively weak when
thermocline is deeper, so the suppression to mixing processes become weaker. In addition, wave-generated turbulent mixing schemes
are able to dramatically improve the simulation accuracy of the upper ocean temperature structure in the quasi-global experiments,
and the accuracy of simulating the WOA13 multi-year monthly mean data in the thermocline regions can increased up to more
than 60%.
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