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Lee-Side Cyclone

* As westerly winds flow over a
mountainrange, the airflowis deflected
to the south initially.

* These air parcels after traversingover
the mountain range will reemerge with
a northeasterly path.

¢ This motionleads to a formationofa
semi-persistent trough feature on the
eastern plains of Colorado called a lee-
side trough.

¢+ If there is enough upper-level support,
this setup can develop even further and
creating a lee-side low.

*This concept is associated with the
“conservation of potentialvorticity.”

1 &3t A71 T (lee cyclogenesis)

TEZF 2 AFete] FdhZ(lee side)oll Al YEU= A7t o
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Lee Trough Formation:
PV Perspective

* PV =g(Ge+ f)(-06/0p)
+ d(PV)/dt= 0 for adiabatic flow
* Need component of flow normal to mountain barrier
» Flow across mountain barrier will subside on lee side
o Advects higher 6 downward — warming
o -d0/dp decreases — (gmust increase — low level circulation

) (.. Parcel A

T3 Aotz om 4ol nigo] Eojee FoA Ttettes 719
9 dFo g QI st o) AxE 4 i, B TIOE F
et 7idke] FA g BEE 8 o AUY =3
gl Saff A2 F Aok FTF Augdre HECE FHEI, F
71 719 3 A= ddA o= STt o) RAEn

34 7] 593 (Atmospheric gravity waves)
AT 7oA dHom FHS wol WY H AV F
A AR 8= HAAHAA dous= JEs ]
s 7oA doues FHIE FEFHE ZAeE i
(buoyancy wave) Btal% FTH(EA: 7148

7l F83= T2 wmde A, 75 AEF 9 Al o 3
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waves in phase with relietf

351 9 WAUS

Long(1953)oll Al A& #¢td =98 wAUSFES F&5A dA olst
2 &% (subcritical flow)o] 4F A& Ho7bHA A =34

(supercritical flow)2. 2 HIAA =Hi YA AR 7L EFHA
2oz RHgEo FaFoA ARk wigo] TAEA He wWAY
oh(1¥ 14, 15) o] WAYUZFE 4bol o) 58o] 7k 5 Y& Hl
de AW F e 59 AF5oE JdUAIE ARHA Xt

vAH A= Aol AL = AT

o o 2L ol
it o O 1B o

19 14. #9] =% (Hydraulic Jump)
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horizontal velocity perturbation at
12000 sec

potential temperature at 12000 sec
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Vertical Cross Section of Wind (m/s) and
Potential Temperature (K)

9 km COAMPS 18 hr Forecast Valid

1800 UTC 20 Sep 1999
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=S FEHo Lo 2 AT trr A EE VRO A
H7] oH A= vk, F&o] At kAR iy A¥de ol AWH
e g fEett =g, A4S 157 EEFF VR A AAS
71 A8 717 5 7] B E, A 1E9 37HA] 2RSSy
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2 F59 4% HAF (Upslope Flow)7} 2% & &3
4 (Upslope Condensation): 4t ZALE we} ZHA <
A F5719 SR e AT

37 A i (Upslope Triggering of Convection): 4]
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9 S7HLee-side triggering of convection) : ILHE A 3§

]
5ol ¥ ZE S EF(Froude Number)E 714 of 49
o] 3

A= "9 RockydbH oA 4ws] @Wo|l yehm o=
7 5 %A (Mesoscale Convection Complex)7} &4 Hth.
TEH-E 7|<=A], Houze, 1993)

(b)

(e) (f)
a7 18 Aol o3k s e EA % (Houze, 1993)

3.8 OROGRAPHIC EFFECTS ON PRECIPITATING CLOUDS

A gl 3t A W (Houze1993)= 3+ ©A LA AC= 7R/
o 3F& v U T3 staL A3 st A gl mE FeTE9
TFe 12714 o2 BF 3 Aotk (2™ 19)

(a, b)Upslope Flow, Laminar, and Overturning

(c, d)Diurnal Forcing

(e, f)Cloud Layers Moving Over Small Terrain Features and the
“Seeder Feeder” Mechanism

(g, h)Convection Associated With Wave Motions in the Wake of a Hill
(i, j)Blocking Effects on Precipitation
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(k, )Capping and Triggering of Intense Deep Convection

(

39 s&HH

= %] (Potential Temperature)+=

Axg F7|Fo17E dEel mE7I%k
1000hPa°] 2 wWi71x] dgddo =z 4= =& AASIS 1o 255
sy %‘1’]‘1‘: OZ YetiH, 1 42 v 2o

0=T(AD2)% o714 K=
P
EE 37 29E A =Y, o] @2 dxdd &
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O™ 20 Zo] A9t BAA AFOE 312K &9 4lo] 300~700hPa 1=
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A dEe F7IEY Ao & F At AXAH 4F 700hPa oF
285K, BAIH &2 oF 308Kelth X3 312K 52941& A9l BAH
Atololl eF 300hPa} 700hPa =, 7] 453 F-3t5Y 1= Zfo|vkE
71 zZel7F yetdthal & 4 k. THeF, AoA] BE 312K 294
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2.1.3 700hPa ¥71%

7] %2l 700hPa ¥71=oA= 7]
7HA 2 SElUEE A ISHHA 094l = N
0C7F Fatatmds] ol FellA ol {FE vy o
A S A3A7E 98-S 3t Joh(T " 23)

LIS

718 23. 700hPa Q7] %(2017.05.13) (&) 0941, () 154
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2.1.4 300hPa, 500hPa ¥€7]|%=

300hPacll Al F-BlUetE FHCE 4S5E9 AudA HTolA T
7HA A E Jete] YTl fIAStA, VY=Y FHOE Fo AHFREE
g AAX YU A E AERIE FUHA EF7F AAASIEA]
FTHRAGE AR Wil FAHT FsHIE AsEHIT ATk
500hPa®] 7]94&2 300hPadt 727 A9 §la 5= 5% 4=
T -30CY o 2HE EAFE B 7|7F AstA getsta o]
A 71dEFS AsA7IL A EI, AEAYES FASZ 7]
500hPav -15C, A4 27CE A3st3 7|=2A7F 40T ol o= 7]

7 e By

19 24. (%1) 300hPa ¥71%, (eF2) 500hPa ¥ 7]%(2017.05.13)
(Z) 094, (F) 15A4]
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