Wind Systems




Ch. 8: Global Scale Winds

e Size Scales of Weather and Winds

e Circulation Cells—The General
Circulation

e Surface Wind Patterns
e Semi-permanent Highs, Lows
e Upper-air Westerlies

e Jet Streams, Rossby Waves




Ch. 8: Wind Systems

e Monsoon Circulations

e Chinook and Santa Ana Winds
e Sea and Land Breezes

e Mountain and Valley Breezes
 El Nino/La Niha




Size Scales

Microscale

-> Less than
about 1 km

Mesoscale

- Up to about
100 km

Synoptic-scale g

- Up to about
10,000 km

Global-scale
- Planetary-size
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Upper-Level Westerlies




Upper-Level Westerlies
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Upper-level winds are generally west-
to-east, both hemispheres
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Jet Stream
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o ff Long waves”

-> Global
large

wavelength

waves
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> Propagate very

slowly
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Monsoon Circulation

e Synoptic-scale thermally driven

circulation

e Large size scale — longer cycle time
— flips seasonally instead of daily
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Chinook Wind

In Europe/Asia: Foehn Wind

Latent heat Dry adiabatic
release compression
warms the
rising air —
Compression heat
Condens;tion heat
Hot, dry!
— —

nsed water
precipitates out

on windward side
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Santa Ana Wind
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Thermally Driven Winds:
Sea and Land Breezes
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TABLE 8-1 Average Wind Speed and Direction—Los Angeles, CA

Time (PST)
4 AM.
10 A.m.
1 P.M.
4 p.M.
10 P.M.

1 A.M.

Winter
Speed
Dir (m/s)
ENE 1.0
ENE 1.4
WSW 2.5
WSW 8.5
NE 0.5
ENE 1.0

Spring

Speed
Dir (m/s)
E 0I5
WSW 1.9
WSW 53
WSW 515
W i1E6
— 0

Source: California Air Resources Board.

Summer
Speed
Dir (m/s)
WSW 0.4
WSW 3.2
WSW 5:5
WSW 518
WSW 2.4
WSW 1.0

Fall

Dir
ENE
WSW
WSW
W

W
NNE

Speed
(m/s)

0.6
1.0
4.5
Sl
0.7
0.2
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Mountain and Valley
Breezes

=

Valley Breeze

(

S\

Mountain Breeze




El Nino/Southern Oscillation
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El Nino/Southern Oscillation

Z
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Oscillation period: 3-7 years




La Ninha: The Pendulum Swings Back
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Observed Sea Surface Temperature Anomaly: 19898 January
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