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FIGURE 1 – Structure of the atmosphere (From Duxbury and Duxbury, 1994).
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FIGURE 2 – Spectrum of radiation emitted by the sun.  We sense only a small portion of this radiation as visible light.  Radiation from the sun is primarily responsible for the Earth’s climate and weather.
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FIGURE 3 - Schematic drawing of Earth/Sun energy balance.
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FIGURE 4 – Schematic diagram of global wind patterns (From Brown et. al., 1989).
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FIGURE 5 – Solar insolation variability with respect to latitude.
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FIGURE 6 – Schematic drawing of how solar insolation is distributed over a larger area at the poles versus 

the equator.  This causes a gradient in heat flow that sets up global atmospheric and oceanic circulation patterns.
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FIGURE 7 – The concept of a gradient is very important to understand.  All weather, and in fact most 

physical processes, are a product of a gradient.  It is easiest to think of a gradient as a ball sitting on a hill 

.
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FIGURE 8 – Top view of a merry-go-round.  How does it feel at point A versus point B?
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FIGURE 9 - At point A your angular velocity is greater than if you were at point B or C.  For a given time 

interval you will travel farther at point A than at point B or C.


FIGURE 10 - drawing showing various velocity components or a parcel of air sitting at the equator.


FIGURE 11 – Schematic diagram of the Hadley Cell.  Air rise at the equator due to intense solar solr insolation

which causes a decrease in air density.  Air rises, loosing heat, and travels northward due to the equator to poles

heat gradient.  The air sinks and travels southward along the earth’s surface.  While travelling south the air is 

effected by Coriolis force which deflects it to the right of the direction of travel.

Millibars
Inches
Millibars
Inches
Millibars
Inches
Millibars
Inches

1050
31.01
1011
29.85
972
28.70
933
27.55

1049
30.98
1010
29.83
971
28.67
932
27.52

1048
30.95
1009
29.80
970
28.64
931
27.49

1047
30.92
1008
29.77
696
28.61
930
27.46

1046
30.89
1007
29.74
968
28.59
929
27.43

1045
30.86
1006
29.71
967
28.56
928
27.40

1044
30.83
1005
29.68
966
28.53
927
27.37

1043
30.80
1004
29.65
965
28.50
926
27.34

1042
30.77
1003
29.62
964
28.47
925
27.32

1041
30.74
1002
29.59
963
28.44
924
27.29

1040
30.71
1001
29.56
962
28.41
923
27.26

1039
30.68
1000
29.53
961
28.38
922
27.23

1038
30.65
999
29.50
960
28.35
921
27.20

1037
30.62
998
29.47
959
28.32
920
27.17

1036
30.59
997
29.44
958
28.29
919
27.14

1035
30.56
996
29.41
957
28.26
918
27.11

1034
30.53
995
29.38
956
28.23
917
27.08

1033
30.50
994
29.35
955
28.20
916
27.05

1032
30.47
993
29.32
954
28.17
915
27.02

1031
30.45
992
29.29
953
28.14
914
26.99

1030
30.42
991
29.26
952
28.11
913
29.96

1029
30.39
990
29.23
951
28.08
912
29.63

1028
30.36
989
29.21
950
28.05
911
26.90

1027
30.33
988
29.18
949
28.02
910
26.87

1026
30.30
987
29.15
948
27.99
909
26.84

1025
30.27
986
29.12
947
27.96
908
26.81

1024
30.24
985
29.09
946
27.94
907
26.78

1023
30.21
984
29.06
945
27.91
906
26.75

1022
30.18
983
29.03
944
27.88
905
26.72

1021
30.15
982
29.00
943
27.85
904
26.70

1020
30.12
981
28.97
942
27.82
903
26.67

1019
30.09
980
28.94
941
27.79
902
26.64

1018
30.06
979
28.91
940
27.76
901
26.61

1017
30.03
978
28.88
939
27.73
900
26.58

1016
30.00
977
28.85
938
27.70



1015
29.97
976
28.82
937
27.67



1014
29.94
975
28.79
936
27.64



1013
29.91
974
28.76
935
27.61



1012
29.88
973
28.73
934
27.58



TABLE 1 – Millibars to Inches Conversion Table 
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FIGURE 12 – Diagram of a low pressure system.  Air moves in and up, rotating counter clockwise.




FIGURE 13 – Stages in the development of a mid-latitude low.


FIGURE 14 -  Crossed seas and wind result along the leading edge of the low pressure system.
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FIGURE 15 - Diagram of a high pressure system.  Air moves down and out, rotating clockwise (From Brown et. al., 1989).
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FIGURE 16 – Surface pressure analysis for the Eastern Pacific.

Wind Force for 1mb Pressure Gradient at Varying Distance









Latitude
30
40
50
60
Knots
Beaufort

Nautical

Miles


75
58
49
44
11-16
4


55
44
36
31
17-21
5


40
33
28
26
22-27
6


34
26
23
20
28-33
7


28
21
18
16
34-40
8


23
18
15
13
41-47
9


20
15
13
11
48-55
10


18
13
11
10
56-63
11


16
12
10
9
64-UP
12

TABLE 2 
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Wind Direction
Millibars
Inches of Mercury
Barometer Tendency
Character of Weather

S to E
1009 or less
29.80 or less
Falling Rapidly
Severe storm imminent.  Generally clearing in 24hrs.  Very cold in winter.

E to N
1009 or less
29.80 or less
Falling Rapidly
Severe NE gale and heavy rain.  

Going W
1009 or less
29.80 or less
Rising Rapidly
Clearing and colder.

SE to NE
1016 or less
30.00 or less
Falling Slowly
Rain will continue 1 to 2 days.

SE to NE
1016 or less
30.00 or less
Falling Rapidly
Rain with high wind.  Clearing in 36 hrs. Cold.

S to SW
1016 or less
30.00 or less
Rising Slowly
Clearing.  Fair weather for 1-3 days.

S to SE
1019-1023
30.10-30.20
Falling Slowly
Rain Within 24 hrs.

S to SE
1019-1023
30.10.30.20
Falling Rapidly
Wind increasing in force, rain within 12-24 hrs.

SE to NE
1019-1023
30.10-30.20
Falling Slowly
Rain within 12 to 28 hrs.

SE to NE
1019-1023
30.10-30.20
Falling Rapidly
Increasing wind, and rain within 12 hours.

E to NE
1019 or higher
30.10 or higher
Falling Slowly
Summer: Light winds, rain may not fall for several days.

Winter: Rain within 24 hrs.

E to NE
1019 or higher
30.10 or higher
Falling Rapidly
Winter: Rain or snow with increasing winds.

SW to NW
1019-1023
30.10-30.20
Steady
Fair, slight temperature changes within 1 to 2 days.

SW to NW
1019-1023
30.10-30.20
Rising Rapidly
Fair, followed by rain within 2 days.

SW to NW
1023 or higher
30.20 or higher
Steady
Fair. No temperature change.

SW to NW
1023 or higher
30.20 or higher
Falling Slowly
Slowly rising temperatures.  Fair for 2-3 days.

TABLE 3 – Wind Direction/Barometer Weather Prediction Table for Northern Hemisphere. 

Type
Symbol
Characteristics

Arctic, Continental
cA
Temperatures below freezing, very dry.

Arctic, Maritime
mA
Temperatures below freezing, moist.

Polar, Continental
cP
Very cold, very dry.

Polar, Maritime
mP
Very cold, moisture laden.

Tropical, Continental
cT
Warm, very dry.

Tropical, Maritme
mT
Warm, moisture laden.

Equatorial
E
Very warm, very moist.

NOTE: Above symbols may be followed by a small “k” or “w”.  

k: Air mass is colder than surface it is passing over.

w: Ai mass is warmer than surface it is passing over.

TABLE 4 – Air masses and their characteristics.
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FIGURE 17 – Schematic diagram of a Warm Front (From Rousmaniere, 1989).
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FIGURE 18 – Schematic diagram of a Cold Front (From Rousmaniere, 1989).
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FIGURE 19 – Schematic of an Occluded Front (From Rousmaniere, 1989).
Type or Front
Characteristics
Clouds
Wind
Precipitation
Seas
Barometer

Warm
Warm air overtaking cold air.  Slow moving.
Cirrus (600+ mi)

Cirrostratus

Altostratus

Stratus

Nimbostratus
Slow veering.

Slow change.

Light and variable.
Light to medium rain.

Drizzle. 

Fog.
Relatively calm.
Slight fall, slight rise, then steady.

Stationary
Warm/Cold air meet, none overtaking other.
Similar to Warm Front.

Cold
Cold air overtaking warm air.  Fast moving. Can be violent.
Cirrus (200+ mi)

Altocumulus

Fractocumulus

Cumulonimbus

Cumulus
Wind shifts of 90 degrees or more.

Strong gusts.

Squally.

Maybe Gale Force.
Medium to heavy in short periods.

Hail.

Lightning.

Snow.
Crossed seas.

Large Swells.

Pyramidal waves.


Steady drop.

5+ mb in 12 hrs.

Occluded 
Cold air overtakes  slower moving warm air mass. 
Similar to Cold Front.

TABLE 5 – Front Characteristics.
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FIGURE 20 - Cirrus Clouds.
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FIGURE 21 - Cirrostratus Clouds.
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FIGURE 22 - Cirrocumulus Clouds.
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FIGURE 23 - Altostratus Clouds.
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FIGURE 24 - Altocumulus Clouds.
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FIGURE 25 - Stratus Clouds.
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FIGURE 26 - Stratocumulus Clouds.
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FIGURE 27 - Nimbostratus Clouds.


FIGURE 28 - Clouds associated with the approach of a warm front.


FIGURE 29 - Clouds associated with the approach of a cold front.


FIGURE 30 - Clouds associated with orographic uplift.



FIGURE 31 - Schematic diagram of a fully developed cumulonimbus cloud. 
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FIGURE 32 – Diagram depicting formation of advection fog (From Rousmaniere, 1989).
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FIGURE 33 – Diagram depicting formation of advection fog (From Rousmaniere, 1989).
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FIGURE 34 – Diagram depicting formation of advection fog (From Rousmaniere, 1989).
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FIGURE 35 – Diagram depicting formation of advection fog (From Rousmaniere, 1989).
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FIGURE 36 – Diagram depicting formation of advection fog (From Rousmaniere, 1989).
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FIGURE 37 – Approach of Northwest Type system.
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FIGURE 38 – Approach of Western Type system.
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FIGURE 39 – Approach of Southwest Type system.
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FIGURE 40 – Cut-Off Low system.
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FIGURE 41 – Split High.
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FIGURE 42 – “End Run”.
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FIGURE 43 – Wind vectors during strong Santa Ana conditions.


FIGURE 44 – Schematic diagram of the land/sea breeze (From Dashew and Dashew, 1998).


FIGURE 45 – Schematic diagram of land mass compression (From Dashew and Dashew, 1998).


FIGURE 46 – Schematic diagram of the Cape effect (From Dashew and Dahew, 1998).


FIGURE 47 – Schematic diagram of the Wind Shadow and Back-Wind effect (Modified From Dashew and Dashew, 1998).


FIGURE 48 – Schematic diagram of Katabatic winds (From Dashew and Dashew 1998).
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