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Figure 4.107: Kinetic energy spectra at 250 mb, total and divergent component (m? s=2).
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Define reference spectra from a CAM simulation

Calculate u on the non-uniform grid
from the Fourier coefficients of the reference

Interpolate to a uniform grid
Calculate spectra on uniform grid

Compare with reference spectra



Reference spectra from 0.3125° CAM integration: k < 578
truncated to k < 144: 1.25° resolution (288 points)

Grids considered:
Icosahedral
Cubed sphere, spectral element, equal angle elements
Cubed sphere, spectral element, uniform elements on faces
Regionally refined

Interpolants:
Linear
Spline - zero tension
Smoothing spline
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Average interval
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LEAST-SQUARES FIT

u(x;) = Ag+ Z (Ak(*oskx?—l—Bksmkx?) i=1,2,...,.N

I =

K
| {uz —Ag— ¥ (Ak cos kx; + By sinkx;) +A - cos KIZ] Ax; = min

2

=

N K-1 N N . N
Ag _Zl Ax; + kzl {Ak _Zl cos kx;Ax, +B;. ‘Zl sin ka; Az + Ap 'Zl cos Kx;Ax; = 'Zl u; Ax;
1= — 1= 1= 1= 1=

N N N
Ao El coslzAw; 4 kzl [Ak > cos ka; cos lo;Ax; +DBy, Zl sin kv cos lﬂ?zA%}
N N
+AK > cos Kxjcosle;Ax; = ¥ w;cosle;Ax; 1=1,2,...,.L =K
=1 1=1

N . K—-1 N ) N
pr— fr— pu— Z:

N N
+Ag @El cos Kx;sinlx;Ax; = Z_El ujsinle;Az;  1=1,2,..,.L—1=K —1



CAB=U

MB=(AgA By - A, By, -~ Ap_1 Bp_1 Ap)!

N
Cop_19k—1 = X coskz;coslz;Ax;

1=1
N
Cop_1 2k = El sin kx; cos lx;Ax;
N .
Copokp—1 = X, o8 kx;sinlx;Ax;
N . :
Co1 01 = Zl sin kz; sin lx; Az,
? Z:
N
Ugyy_q = _Zl u; cos lz;Ax;
1=
N :
Uy = El w; sin lx; Az,



K
ul(z;) = Ao—I—kzl(Akcoskxi—FBksinkmi), i=1,2,...N

1 2
KE— — % Ay + Z (Ap coskx; + Bpsinkx;) Az
2m =1 =1

| N 1N
KE = A7 %71 Az; + z (2A0Ay o= 3 coskay; Ay + z (240By ) ¥ sinkz; A,
p

K K I N K 1 N
+ > ¥ ApA; — ¥ coskx; coslx; Ax; + Z” 1AkBl 05 cos kx; sinlx; Ax;
: ﬂ'?,_

k=11=1 27 i=1

K 1 N K 1 N
+ ¥ Z B A — ¥ sinkx; coslx; Ax; + Z Z BB — ¥ sinkx; sinlx; Ax;
k=121 T on sy ! L 11z ORP o2yt : L



I I I I I LI | I I

KMAX

—
o
—
BLEEILL

—
o
o
I IIIIIII

I IIIIIIII LLBLLLLLL

L IIIIIII

| IlIlIIII | llIlIIII | llIIIIII | llIIlIII | lIlIlIII L1l

-4 I 1 TS
10 50 100

LONGITUDINAL WAVENUMBER

N
o

300



ZONAL WIND u

160

120

Qo
o

N
(@)

_40llllllIIIIlllllllIlIlllllIIIlIllIIl

|

0

90 180 270 360
LONGITUDE



| | I | | Ll I l

4
20 50 100 300
LONGITUDINAL WAVENUMBER




ZONAL WIND u

160

120

(0]
o

N
o

A
O
o

KMAX of fit = 96

90 180 270 360
LONGITUDE



Best can do is calculate spectra out
to the scale of the largest grid interval

Linear interpolation introduces
an unrealistic tail-off of the spectra
Cubic spline is pretty good, but in some cases
introduces a tail-off or amplification
Least-squares fit gives correct spectra
out to scale of largest grid interval



