WESTERN REGION TECHNICAL ATTACHMENT
NO. 83-32
November 15, 1983

LEE CIRRUS -- SOMETIMES

On November 7th, an approaching trough sent the jet level winds across the
Sierra Nevada Mountains and the Colorado Rockies producing exactly opposite
results. Figures | and 2 are the visible and infrared satellite photos near
midday. In the lee of the Sierra,, there is a distinct cloud free area while

in the lee of the Rockies, there is an equally abrupt area of cirrus.

A good explanation of lee waves may be found in An Introduction_to Dynamic

Meteorology by James Holton [1]. Figure 7 from Holton is a schematic diagram
of the stream lines over a mountain barrier. Note the westward tilt with

height of the lee wave. This tilt results in lower tropospheric air sinking

just in the lee of the mountains while directly above this spot the upper
tropospheric air is rising. Thus in the region directly down wind of a large
mountain barrier, the low level air is drying as it sinks and warms

adiabatically, and the upper level air will move closer to saturation as it

rises and cools adiabatically.

So why is there cirrus downwind of one range and clear air downwind of the
other? The answer may be found in examining the 250 mb analysis found in
Figure 3. The jet is nearly perpendicular to the mountains in both California
and Colorado, and the wind speeds are nearly identical. The most noteworthy
information is the difference in the dewpoint depression at Oakland and Grand
Junction or Denver. Although the temperature at these three sites is the same,
the amount of moisture to be lifted is lower upstream of the Sierras than over
the Rockies.

The 12Z soundings at Vandenberg, Oakland, and Denver are presented in Figures
4,5, and 6. The upper levels of the California soundings are quite a bit

dryer than at Denver. This is particularly true of Vandenberg. (There are some

bad data between 500 and 600 mb at Vandenberg).

Thus although the air motions in the lee of both mountain ranges were probably
very similar, the amount of moisture was insufficient to produce lee cirrus
downstream from the Sierra Nevada Mountains.

Reference:

[1] Holton, J.R,: An Introduction to Dynamic Meteorology , Second Edition,
1979, pp. 164-165.




-_— e mmrEs = — T W ¥ T L

1815 07 83 38A-2 00911 22752

1845 O7MI 33 38E-27A W%Qi Eg?EE sBe

o FICHRE 2
€
FLELE

o e

",
e
L E. I
1 =t . o i1 T I 4 _,-!:,_ i _____f'_-
Ij & | 'L-" rl 5 it '_:r-\-._ | _H_:l:‘aa' i _____.I_-r II.
tHl ] 1l '-i-':-':I'rTH ¥ _-H|1|I‘ i _— L | _I
Bl 1o~ i~ g _pe -
R R s . v NN St s~ gl
Ll -~ -~ L f 1 g L ) o +a e
- et 1 ehasa | Lamt ——— o | e
- e i Aoolase| had 4/ i . L=
et 5;_..';:."-1" ozh . A Tl ! ¥ H"-._\__ -1
"y m '_%-.,. ! - | i ! ﬂl- = 0 - 1
- e it RHINL |
illis, *é‘__ - Pl #l}. e ] _
o & r o i L _ip o b=
L " . el - L ] I'!:':_'.:l: e h] i i - l_-l"‘.;
s N S / E | g az | et
- ) 9 r | / Jlj'r i - | w-..w-_\t
UUEIENNIE s i f AT [ -
i -"h_‘\_- _. 1 lll_.l '-..gmj_ai- ,_--FH'“-”_. ___J,-F"'.-"'
== : — e Pl P
K o TR "Z% Al AT i i et L
s e " h i - = e ey
K (] - —
’ i ~_~E.:'L~J' \\ o i :I. A;ﬂ;ﬂoj 2.3:4-" \
13, - 1 ik - - =
ol -, o iy \ II. h"‘-._ ] g{_u-q“z " aar #:L:&EDW._F- >
i i " L] = _ - ===
'l"-u 18 g y i o .—-""F:_ i .
T, A, i i AT ot o o L!'-l'-i:&l"-
-, [ bR '- x' fitscdiiffts S 40 g =1 . . | .
i ™ ) -
- & h 1"".\1_ l.'::lh\.--"-\-_ =gy pES _...--EI'_— = -""MEJI{
[ S TP =p - | = | 1"‘]4-.,:
i - | | i
- __I.-"' £ _r" il !'1_.;-5:555_______ LT 4‘1:.

i 'cl"l J ¢ ; T ! o +@k sl
I waEe T " ! # i =55 BEE i ‘QJ-'L;.E- BE7 —
(et Y ! # e . {}; st T Loq” Ly

S -5 pea e ey bl } il ! -Eo, s
-C:.l'lu . g, il g s A ! |.,-' F L _:h;:hﬂmg | ] | Il_i_l_-,'| ill i
;‘":hr‘.l, o - ! -D!I:.l:' l.|I ":__ I ‘\"I--'I 'I|- —————— i gt
_.-:l - 3 - 5 I_ﬁ ] d ok T e 1| T | I'_v,;lp.l-\ijj_. 2 o :H-ll}&-d li'
g i ] - - s
d o | 4 I \l'\. f@‘:%? | +e@ i .
4% il -BEAPE |
2 f e I_I' L= i !
L e
.-| 2 1 Tl i 2 TPl O Tty k] =48 @A3 | _I b
bt ol s O T R T e T N el i
".. it --i--_: il I| H\':\_';;:J —_— i (AU



A AR RN P

)

LTI
- 00N OINT MG
T -

<
-

o
- -
Vo

o
)

)
2

3
¥}
]

n
m
]

4
H
I OOt NN [P G

(3
7]
i

m
n
'

€8 ~/0 ~0N/221 2En
o1 Q (A5 ez2- e~

. eser——2%t ___ %@ ___ e ___° e e % o5
1 Geer L Sl iyt pi———
2-- PN NN |
m“l_ AN s e e S QOB
wlu . SN oy N X_
-4 R ON . N
-~
8-
m-U
ot--
N«-tn
1.~
o1--
8-~
1
02-—
|
i
-
|
“
o -~
(swn 0w o2 |
5 wﬁ@.ﬁ.j 1
1% RiopuRcg —
sE-—
1
] t . .
[ o2l mNal ———
1 =3 R R S
ov-— AN < N . 4_
| ey 133 TN
! N 6b-  a= X3ONI @410,/ Y S X K
! “ g- "% X3aNI ¥3LTeroHd X e % o
nod | 4 *
oo 1 i \s/mﬁ . \ozmﬁ/ o/ /&\ N4 "
N 1 [ N~ < N AN
| . N EGRN LN
<91 SUAVAL ANISSOY S/ | _—V/ . // . \ﬂ
¢ T4 sm-L_ - “ N e 9 =0T \
" es-- \Dss1|[s.ﬂ..h/lrll.|®.ml\l/‘|r P||.l||||l.!|||||||w.Mm|:||||®WﬂH||,._oaﬂ
€8 - (p,ON/Z2T  N3Q
e 0z o1 ° o1- 02— o= ot 0z -
980t = P~ S — 7= sl To——ese o, eser 2% ———— e St ISR At ettt %= ——eses
N A e A A el = TN e S e
P e . ~o - OO R . N : R L
p somTI}IIVAI.IrIIJP/MIIV.N. lllll $IiLyAPIIPI|\PIM/./I_oR m”m__ oomTIII/I A oD ﬂ_som
TS k . . ONCT AN t- <
IR . . LN . . 1 i /. Vs v
A - S~y L e 2o ool il Dbl o —'— L o0
. . N . i - . -
= oom_/v\ : PO NS, Joo. 62 I~ oD L
B e e dploos DT S
. ’ B ~ . A
=0 . A SN AN , A
lﬂ/ocmwll.lw.rlvfl/ll, IIIII : Ill,lIIM/IlnanJllA,l\l_esvTL —Neogp L S . hII1INJIV4!\.L®ew
~ ks DAY . . - v, Nl e ST T . SO \/,/"
S i s SRR 7} 81 008l Mg — N A SRS T e S loos
U AN | o SN !
W gl AN A s ! “ NG S
LY LI FUC L APV S > sl L @eple o L
W “A/ ’ N ’ //%,J_ s2-- G N .Nll__oov
EAN\NY VREN N 2 .
_..\Y//‘ L \\ N " J_ "\v»//. \\ h N
o o~ N _ L T N o
. R ., ! | A
//Jaoomr...lllhl.ill/ll lllll S HE N S - Yoo oc- SeETBOE [ e L Sl o L XN L N e S #Nooe
N * . / N o [ I X P
Twol N L , AN RN AN Lo
—~w A AN N4 x AN pose s Sxl 5
U ~ . D) : . I | A
N N XN . N s y i
ozl N “ A ON AL N N " PR S NS
= SN T TN E e T T e T e T T TN B R~ 1002
AN N v O N R B o I e N
Twowgelsfmae NN N e D g )
Kogxx 4= MumzH QAT s X ST x K ! KNEo  «= Xami azidin 4
1'NF" f= K3l ¥3LT9M0HD /X Ny : ! Y = X3IAWT MELTemol o
1 N Yiud guoss u.&u.f 7 % -7 s, 2] | [N ~ [
W | B8y . e \ow&\ ’ , NDE4 N [ | @ L sy |
[ N L N s NG NS0 X AL I N 4 !
= N > , ./.«, N N ., A | | i N AN
B V/ SN I, o I V/ PN |
N N s \/ s \A o5 [N AN - A
- N4 N O ¢ Y014 AN i | AN N/ Ni
&sa_lllx.\tllrllll.\l/l..,lrl-Il/l.lll\||.r ||||| rllflllll\lluosmm.L &&1!\LM./.L|||I\.I/.)PP]P| lllll !

op- 25~ Q9- (e o8- 26— 20T- op- 5~



