100
Navier-Stokes equations SIMPLER  Semi-Implicit Method for
Pressure-Linked Equation Revised finite volume method

terrain-following normalization

blocking-off method
higher-order upwind convection scheme fully
time-implicit scheme

1
Phillips
1957 Gal-Chen Somerville 1975
2
Smagoringsky 1967 2
Mesinger  Janjic 1985 Sundqvist 1976

NCEP; National Centers for Environmental Prediction
Mesinger 1988
step-mountain vertical coordinate

Gallus  Klemp 2000
shaved cell approach

Adcroft 1997
Marshall 1997 Bonaventura 2000



O 100

SIMPLER
2
2.1
2 2 2
6pu+8puu+8puv+6puwz_@+pfv+ﬂ8l21+lu@L:Jrﬂ@lzj
ot OX oy 0z OX OX oy 0z
2 2 2
6pv+8pvu+8pvv+8pvw:_@_pfu+ﬂ6\2/+#a\2/+ﬂ6\2/
ot OX oy 0z oy OX oy 0z
0 opwu 0 0 0 o'w  o*w  o’w
pW+'OW+MNV+'OWW:——p—g+y st Ut U
ot OX oy 0z oz OX oy 0z

2 2 2
opT +6pT +8pT +6,0T :Kﬁ '2I' +K8 '! +K6'Iz'
ot OX oy 0z OX oy 0z

6_p+8pu+6pv+6pwzo
ot ox oy 0z

P=RT
2.2
¢
%(p¢)+§(pu¢)+%(pv¢)+§(m¢):%{K%}%{K%%[K%}S 6y
d=(u,v,w,T)

S=( )
K=(u,x).



(DSX)W (Dx)e
T (St
Vi R .................... - E-@
JAVA
* . (Sp)b
B..®
AX

1. Control volume for the two-dimensional x-z situation
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Central difference 1- 0.5| P|

First order upwind 1

Hybrid (01-0.5P|)
Power law <0, (1— O.]J P|)5>
Exponential(exact) |P| / [exp(] P|)—1]
Higher order upwind QUICK

Table 1 The function (|P|) for different schemes

(staggered grid)
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2. Blocked-off regions in regular grid
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