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A type of WKB solutions for internal waves under the
“non-traditional approximation”

LIU Yong-jun"?3, SONG Jin-bao"?, HUANG Xiao-feng'??

(1. Institute of Oceanology, the Chinese Academy of Sciences, Qingdao 266071, China; 2. Key Laboratory of Ocean
Circulation and Waves, the Chinese Academy of Sciences, Qingdao 266071, China; 3. Graduate University of the
Chinese Academy of Sciences, Beijing 100039, China)
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Abstract: In this paper, a type of WKB(Wentzel-Kramers—Brillouin)approximate analytic solutions was derived by
applying the WKB method to the internal waves in continuous density-stratified ocean under the ‘non-traditional
approximation’, the complete effect of the earth’ rotation being considered. The vertical velocity modes obtained
from the WKB approximate solutions were compared with the numerical results to test the validity of WKB ap-
proximate solutions. The study shows that the WKB approximate solutions proposed are consistent with the nu-
merical results, when the buoyancy frequency N(z) varies gradually with the ocean depth z. In addition, by compar-
ing the WKB solutions for non-traditional and traditional solutions of internal waves, it is found that the horizantal
component of the earth’ rotation can not be ignored generally. Our results are important to the study of generation,
evolution and dissipation of internal waves in the ocean.
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