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* Observed lee-wave wavelengths (Ralph et al,, 1997)
8.3 to 28.6 km

» Average over 24 events was 5.8 km



Real-World Reference Values

* Observed lee-wave wavelengths (Ralph et al,, 1997)
8.3 to 28.6 km

» Average over 24 events was 5.8 km

» Characteristic surface roughnesses
Ocean: zo=0.0001 m

Land (open country): zo=0.1 m
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2 Layers, Ai=7.5 km

Jiang et al,, 2006, Doyle & Durran, 2002
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2 Layers, Ai=7.5 km

Jiang et al,, 2006, Doyle & Durran, 2002
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» Short-wavelength waves decay vertically before reaching
typical tropopause heights.



2 Layers, Ai=7.5 km

Jiang et al,, 2006, Doyle & Durran, 2002
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» Short-wavelength waves decay vertically before reaching
typical tropopause heights.

» Stratospheric leakage is totally dominated by BL friction.



2-layers, Ai=20.5 km
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2 or 3 uniform layers: Ai=20.5 km
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2 or 3 uniform layers: Ai=20.5 km
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2 or 3 uniform layers: Ai=20.5 km
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Elevated inversion & shear, A=21.8 km

» Typical of many observed
events
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Elevated inversion & shear: Ai=21.8 km

Free-slip ;

Surface friction
only slightly
reduces A\

Stratospheric
leakage dominates

—
N
L LB LB U | L ||

Height (km)
oo

I

: k“‘:?“\i}" i
eSSy - % = 1oy by sy e | - - - .. ., . 1oy
100 125 150 175 200 225 250 100 125 150 175 200 225 250
Distance (km) Distance (km)




21.8 km

A

ion & shear

INVErS

Elevated

T

e
K e
D
)
LT

(W)

ightly
A

Surface friction
only slig
reduces

il
O

Lan

200 225 250

175

150

125

AN 0

(wy) ybreH

Stratospheric
leakage dominates

Distance (km)

Distance (km)



Elevated inversion & shear: Ai=21.8 km
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Elevated inversion & shear: Ai=21.8 km

Surface friction
only slightly
reduces A\

Stratospheric
leakage dominates

Ocean gives less
leakage than free-
slip
A reduced to 19.8 km is
better trapped.
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Elevated inversion & shear, A=13.9 km

* Weaker winds aloft

» Shorter A than observed

average

» Consider tropopauses
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Surface friction reduces A by changing the mean low-level wind

Profile 2
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Surface friction reduces A by changing the mean low-level wind

* Inviscid problem with friction
induced low-level shear layer

predicts modified A.
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Surface friction reduces A by changing the mean low-level wind

* Inviscid problem with friction
induced low-level shear layer

predicts modified A.

 Large change in low-level
vertical wavelength in 2-layer

case where
speeds are low
stability is high
large reduction in A;
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Surface friction reduces A by changing the mean low-level wind

* Inviscid problem with friction
induced low-level shear layer

predicts modified A.

 Large change in low-level
vertical wavelength in 2-layer

case where

* speeds are low

- stability is high

* large reduction in A

- Little change low-level
vertical wavelength with

elevated inversion
* little reduction in A\
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* Boundary layer friction is most important

For short wavelengths (A approaching 8 km from above)

In idealized problems with high low-level static stability
where the BL friction greatly reduces A



Conclusions

* Boundary layer friction is most important

* For short wavelengths (A approaching 8 km from above)

In idealized problems with high low-level static stability
where the BL friction greatly reduces A

» Stratospheric leakage is most important

* For long wavelengths (A approaching 28 km from below)

In cases with elevated inversions, where BL friction
shows little tendency to reduce A.



riction key factor in length of oceanic
lee-wave trains!
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