The Wind

Where ] come from
nobo&g knows and

where | am going
evergthing goes.
The wind blows,
the sea F]ows,and

ﬂObOClg i(ﬂOWS.




Pressure varies over the surface of the Earth.

Pressure
exerted by the
atmosphere

‘0

¢g ©

“

5 ¢
¢®°®
¢ 66 ¢

[ Y

“ " 9]

© ¢ ®¢
¢ 696 ¢ ¢ ®

¢ ©
b
;’

L
" %®¢g ¢ g0
©

<
000 L]
¢

€6 ¢ 6
00‘ ¢ ¢ @
R
¢ ¢ cos
6 6% ¢® ¢°¢
(3 o ®
¢ ®
()
eS¢ 6% © %

w
¢®c6® 0 ¢
®
(9

¢
00
¢¢ € €

¢

¢ee
¢ ¢
Co6®

v
¢
ce
o
O

14.7 Ibs/in?

Units of Pressure

14.7 psi or Ibs/in?

1 atm

101.325 kPa
1.01325 bar
1013.25 mbar
760 torr or mmHg

29.9213 inHg



Inches
of Hg

32.48
J219=]
31.89
31.60
31.30
31.00
30.71
30.42
30,12

29.82

Milli-

bars
—1100
— 1090 : Highest recorded sea-level pressure:
— 1080 1084 mb (32.01 in.) Agata, Siberia (December 1968)
~ 1070 Highest recorded sea-level pressure in United States:
— 1060 1064 mb (31.42 in.) Miles City, Montana
— 1050 (December 1983)

— 1040 <— Strong high pressure system (anticyclone)
— 1030

Average sea-level pressure:
1013.25 mb (29.92 in.)

Strong low-pressure system
(Midlatitude cyclone)

<— Hurricane Katrina (August 2005): 902 mb (26.71 in.)
Hurricane Wilma (October 2005): 882 mb (26.12 in.)
Lowest pressure recorded for an Atlantic hurricane

<— Lowest recorded sea-level pressure:
870 mb (25.70 in.) Typhoon Tip (October 1979)
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Partial vacuum chamber
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Temperature differences cause pressure differences and pressure differences cause wind.
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& Aircannot rise above the tropopause, because
é the temperature starts increasing with height above
= this level. (Cooler air cannot rise into warmer air.)
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So cooler air sinks,
causing higher pressure
at the surface.

So hotter air rises,
causing lower pressure
at the surface




Station Model
Temperature (°F)

Present weather - 28

Visibility (mi) \_}1_}(
Dewpoint (°F) N e 227
Wind speed b

Amount of cloud cover
(approximately 75% covered)

Barometric pressure
196 (1019.6 mb)
Barometric trend
+19/ (a steady 1.9-mb rise
the past 3 hours)
25 Precipitation
(inches past 6 hours)

(from the southwest)
(1 knot = 1.15 mi/hr)

half feather = 5 knots
total = 15 knots

|:whole feather = 10 knots:l Wind direction




Marking wind on a weather map

1024 1028 1032 Wind Miles

speed
symhols per hour

Calm
1-2
3-8
9-14
15-20
21-25
26-31
32-37
38-43
44-49
50-54
55-60
61-66
67-71
72-77
\\ 78-83
84-89
119-123
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Current Surface Analysis: hitps://www.wpc.ncep.noaa.gov/html/sfc2.shtml



https://www.wpc.ncep.noaa.gov/html/sfc2.shtml

https://www.youtube.com/watch?v=dt XJp77-mk&t=94s

Rotation

__Target

A. Nonrotating Earth B. Rotating Earth


https://www.youtube.com/watch?v=dt_XJp77-mk&t=94s

Wind
speed
symbols

Miles
per hour

Calm
1-2
3-8
9-14
15-20
21-25
26-31
32-37
38-43
44-49
50-54
55-60
61-66
67-71
72-77
78-83
84-89
119-123

A. Upper-level weather chart

B. Representation of upper-level chart






Gulf of Alaska. The cloud pattern clearly shows an inward and
counterclockwise spiral.

*%’ ."‘ - ;‘- "i 5 " 5'; e ;. , 4 2
B. This satellite image shows a strong cyclonic storm in the
South Atlantic near the coast of Brazil. The cloud pattern shows
an inward and clockwise circulation.
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Flow aloft






Subpolar —  Polar

Westerlies /

Subtropical high

:

NE trade
winds



B. July




Pressure
(mb)

988

A. During déylighf houfs, cooler and denser ir over the water B. At night the land cools more rapidly than the sea,
moves onto the land, generating a sea breeze. generating an offshore flow called a land breeze.



Warm air Warm air
rising i

.

A VaIIe breee

~ s

At night air above the mountain
slopes cools rapidly and drains into
the warm valley below, creating
a mountain breeze

\WarmFalr;

Cold air
sinking

B. Mountain breeze

Cold air
sinking
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United State,‘s"‘
0 5 10 15 20 25

Scale (Percent)

Australia

SE

A. Wind frequency for winter in the
northeastern United States.

B. Wind frequency for winter in northeastern
Australia. Note the reliability of the
southeast trade winds in Australia as
compared to the westerlies in the northeast-
ern United States.




Weak trade winds

A. El Nifio

- Strongawi;is\ \ vs

Strong
Peru
current

B. La Nifna
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A. El Niiio: December to February

Cool Cool Warm Warm
- Cool - Warm Dry - Wet and dry and wet and dry and wet
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B. El Nifio: June to August

- Cool - Warm

Dry

o Wet

Cool
and dry

Cool
and wet
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and dry

Warm
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and dry
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Cool

C. La Nina: December to February
' Cool Cool Warm Warm
- Cool - Warm Dry - Wet and dry and wet and dry and wet
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D. La Niia: June to August
Cool Cool Warm Warm
- Cool - Warm Dry i Wet and dry and wet and dry and wet
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