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This lecture is about the influence mountains 
have on the weather



Review earlier

ÅHemispheric circulation with a complex 3 cells system complicated by land, oceans, irregular land surface: 
Å ascent at 60 degrees and at the equator, 
Å descent 30 degrees latitude and the poles; 
ÅHadley, Ferreland polar

ÅPrevailing Winds
ÅWesterlies mid-latitudes
ÅEasterlies at the poles
ÅAnd NE or SE at the equator/tropics

ÅAir Masses
ÅMaritime/Oceanic or continental in type
ÅPolar or tropical in Origin
Å 4 Air Mass types:

Å cP= continental Polar
Å cT= continental Tropical
Å mP= maritime Polar
Å mT= maritime Tropical

ÅFronts ςwhere air masses of different densities meet



Discuss

ÅSurface gravity waves

ÅMountains are internal gravity waves
ÅStationary
ÅDynamic
ÅHorizontally stable, but not vertically stable

ÅELR ςEnvironmental lapse rate ~6.5 
C/km

ÅDALR ςDry adiabatic lapse rate of 
10C/km

ÅStratosphere more stable than 
Troposphere



Atmospheric Stability
ÅIsentropes: lines of constant 

entropy

ÅLines indicate degree of stability; 
the closer the more stable ςthus 
the stratosphere (above the 
tropopause) is more stable than the 
troposphere below it

ÅMountains and associated waves 
disrupt that

https://en.wikipedia.org/wiki/Isentropic_process
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ÅAir parcels want to come back to the level it started

ÅMountain waves ςstationary to the round but disrupt the vertical



Temperature inversions

Åreasons:
ÅCool below-higher density, warmer 

above-lower density

ÅCool, dry owing to lack of water 
vapor in clouds

ÅVertical wind shear etc.

Å5ŜƴǾŜǊΩǎ .Ǌƻǿƴ /ƭƻǳŘ

ÅCan prevent disturbances higher 
up



Clouds can form 2 places

ÅVery Strong Winds Downslope & Hydraulic Jump farther downwind



Hydraulic Jump on left, wind from right





Flow Regimes

Supercritical flow



Froude Number & Flow Regimes



Froud Number & Hydraulic Jump





Lee Waves



Mountains make troughs; and can make 
extratropical cyclones
ÅIhwL½hb¢![ ²Lb5 t[¦{ 9!w¢IΩ{ {tLb /!b /!¦{9 ±9w¢L/![ !·L{ 

SPIN (VORTICITY) IN HORIZONTAL PLANE & FORMATION OF CYCLONES



9ŀǊǘƘΩǎ ǎǇƛƴ ŎŀǳǎŜǎ ƘƻǊƛȊƻƴǘŀƭ ǿƛƴŘ 
spin which creates low pressure  -

i.e. a cyclone



Mountain Lee Cyclones



Mountains have a huge role in weather

ÅCause air disturbances

ÅCause instability

ÅPropagate up to higher altitudes

ÅCause downwind waves, hydraulic jumps and cyclones





The squall line Thunderstorm
ÅOften near coastline

ÅSources providing forecasts:
ÅNWS
ÅNCAR
ÅActing weather and other companies providing forecasts 

ÅSome of the URLS we will explore:
Åhttp://weather.gov/bouThen below that:
Åhttps://www.weather.gov/bou/weatherstory

Åhttps://www.weather.gov/
Åand put in Genesee, co
Ådetail goes here https://forecast.weather.gov/MapClick.php?textField1=39.69&textField2=-

105.27#.XGRIHvZFx3g

Åthis site http://weather.rap.ucar.edu/is very good ςmany manysub-maps and links/options: 
ÅNAM model
ÅSatellite image
ÅMLSP/WINDS
Åhttp://weather.rap.ucar.edu/model/displayMod.php?var=eta_sfc_mslp&loop=loopall&hours=
ÅPreciphttp://weather.rap.ucar.edu/model/displayMod.php?var=eta_sfc_prcp&loop=loopall&hours=
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National Weather Service (NWS)- Doppler 
Radar sites:

ÅReal time weather 
monitoring



ÅRadar 
https://en.wikipedia.org/wiki/Rad
ar
ÅDoppler = pulse; listens back

ÅDifferent sizes, dependent of 
frequency, etc.

Å10cm focus in lecture

ÅDecibels dBZςunits of decibels

ÅUnderestimates ice and snow

ÅIŀƛƭ ǎǘƻƴŜǎ ǘƘŜ άbrightessέ

ÅButterflies, bats seen; ground clutter, 
etc.

https://en.wikipedia.org/wiki/Radar

