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̕ 3-D Fully Explicit, Non-Hydrostatic, Compressible Equations (Hsu and 

Sun, TELLUS, 2001). qe, r, qw, u, v, w, TKE

̕ Double forward-backward time integration procedure or a new semi-

implicit  scheme (Sun 2010) to solve sound waves and internal gravity 

waves.

̕Applies internet-semi-Lagrangian scheme (Sun and Yeh, 1997) or Sunôs 

4-order advection scheme (1993) to solve the advections terms.

̕ Uses a terrain following vertical grid that is consistent with the Purdue 

Regional Model, so it can use already developed physical parameterizations 

for the ground surface, microphysics, and radiative transfer.

̕ Solves the density tendency equation instead of the pressure tendency 

equation. No diabatic term

NTU/ Purdue Nonhydrostatic Model



Model configuration and experiment design ð
idealized mountain

Grid points : 600 x 600 x 50 in x, y, z directions
dx = dy = 1 km 
dz ~ 300 m
Free-slip lower boundary condition

U = 4 m s-1

N2 = 10-4 s-2

Mountain peak = 2 km
Half width lengths: 5 and 10 km (tilted by 30 degrees).
Fr = V/Nh = 0.2

Simulations of Lee vortices by WRF & NTU -Purdue Model



Surface streamlines after 10h

WRFNTU - Purdue
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Surface streamlines after 20h

NTU - Purdue WRF


