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Theory and numerical simulation of atmospheric ship waves generated
by 3-D layered flow over double hills
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Absgtract The theoretica caculation of nmountain gravity waves and atmogpheric ship waves generated by three-
dimensona multi-layer flow over double hills are invedigated. Using the three-dimensond multi-layer linear
theory node to caculae the atmogpheric ship wave fiedds, the anogpheric ship waves characteridics of two
divergng nodes are obtained where the three-dimengona multi-layer flow over the double mountains under the
various gahility condition. And the cormplex terrain plays a dgnificant role in the propageation of the ship waves
in the tropogphere and gratophere. The dynamica mechaniam o the three-dimengond anogpheric ship waves
generated by three-layer flow over double hills is invegigated usng the advanced regond prediction sygem
(ARPS) . The results show that there are four divergng nodes of the atnmogpheric ship waves generated by
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three-layer flow over double hills, where there are two diverging lee wave nodes generated by layered flow over
each iolated hill , for the ronlinear interaction between the layered flows. Mog inportantly , the intensty and
anplitude of mountain gravity waves generated by flow over double hills are greater than those by flow over the
islaed hill. Furthermore , the characteridics of the atnogpheric ship waves show a sgnificant sengtivity to the
di gance between the two hills, and longer digance of the two hills can induce longer wavelength of the gravity
waves generated by layered flow over double hills than the sorter case. Then, the waves o longer wavelength
can propagate to higher dtitude.

Keywords Atmogheric ship wave , Layered flow , Double hills, Theoretical cdculation , Numerica smulation
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