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NUMERICAL MODEL-BASED ASSESSMENT ON APPLICABILITY OF FINE-SCALE
PARAMETERIZATION AT GENERATION SITE OF INTERNAL LEE WAVES IN THE
SOUTHERN OCEAN IN NUMERICAL MODEL

HE Ying" %3, WANG Jia-Ning"***,  WANG Fan"***

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. Center for Ocean Mega-Science, Chinese
Academy of Sciences, Qingdao 266071, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Laboratory for
Ocean Dynamics and Climate, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract Verification of the applicability of fine-scale parameterizations based on the Garret-Munk (GM) universal
internal wave spectrum in different regions is important for oceanic turbulent mixing studies. High-resolution numerical
model incorporating the background GM wave field was used to assess the applicability of the fine-scale parameterizations
at the generation site of internal lee waves. The fine-scale parameterizations include mainly the shear-based Gregg 1989
(G89) parameterization, the strain-based Wijesekera 1993 (W93) parameterization, the shear-strain-based Gregg-Henyey-
Polzin (GHP) parameterization, and the Ijichi-Hibiya (IH) parameterization that transforms the frequency correction term
in the GHP parameterization. Results show that the generation of internal lee waves is accompanied by the enhancement of
near-inertial internal waves above the seafloor topography, which makes the ratio of kinetic energy to potential energy of
the internal wave field larger than that of the GM internal wave field. In this case, the shear-based G89 parameterization
will overestimate the dissipation rate by overestimating the total energy of the internal wave field. On the contrary, the
strain-based W93 parameterization will underestimate the dissipation rate by underestimating the total energy of the
internal wave field. The results also show that the GHP parameterization, which has already taken into account the
distortion of internal wave spectrum, still overestimates the dissipation rate, while the IH parameterization can evaluate the
dissipation rate more accurately.

Key words turbulent mixing; fine-scale parameterization; internal lee waves



