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Fig.  3 . 1 Schemain  representation of the bulb end of a ma&urn  lhermometer

Fig.  3 .2 Schematic representation of a sectran  of a minimum thermometer showing
the index.
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Figure 3.3 A bimetal-
lic thernrotieter has two
different metals bonded
together into a s ingle
strip.
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Bourdon  t h e r m o m e t e r  %w$kriin deformation thermometer &tis:nou
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Figure 3.6 The voltage developed by the junc-
tion of two  dissimilar metals is wed  to measure
temper&we  in the thermocouple-type therrAwn-
eter.
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'C = ; ('F  - 32) 'F = + 'C + 32
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Fig.  3.8 Standard exposure of maximum and mlnlmum  thermometers mounted in
a Townsend support. Photo courtesy ESSA.
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OUTGOING LONG-WAVE EARTH RADIATION
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Fig.  3.10  Schemawe  of inllow  of solar energy. the solar constant. at earth-distance
al  time  of  WuinOx.  The beam is depleted as it enters th6  earth’s  atmosphere and I
spread OVW  a  greater  sur face area at  h igh  l a t i t udes .
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Fig .  3.11  Pos i t i on  01  ear th  in  re la t ion to  sun a t  (1)  autumnal  equ inox.  September  23;
(2)  wmtw solstice, December 22; (3)  vernal equinox. March 21; and (4) summer
solstice.  June 22. Dates 818  approximate and wlli  vary  sligl?ly  because of our system
for handling leap  year. (Note that the winter and summer solstices occur only a few
days before  per ihe l ion  and aphe l ion .  respect ive ly . )  Shaded p lane is  perpend icu la r  to
earth’s axis.
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JUNE 21 SUN DEC.21
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Ewh’r  Orbi t  About  the  Sun. F IQ .3 .12

3 6
MT 103



DEC. 22 WINTER SOLSTICE JUNE 22 SUMMER SOLSTICE
(N.  HEM.) LENGTH OF DAY AT EVERY (N. HEM.)

- S U N -

SEPT. 23 AUTUMNAL EQUINOX
MARCH 21 VERNAL EQUINOX

SUN

Flgutv3.13At  the times  of the two equmoxes.  when the sun’s noon  rays are vertical  at the equator, the crcle  of
il!uminLaan  cute all parallels m  half, so  that days and nights are equal (12 hr) ‘over the whole earth. At the bmes  of
the u?Mces. the sun’s vertical noon  rays have reached their greatest poleward  displacement. 23%’  north or  south.
The circle of illummation  then cuts all  parallels except the equator unequally. so that days and nights are  unequal
in length except at latitude 0’.
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FIgwe  3.14 At  the ekvn:ion  II&Z  decmscs,  the M wet which the radiation is dL  :
tribute4  muearcr.
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A~3.16Rclrtion  of transpar.
mi, UI U* stmospherr  to Isti-

4 0 MT 103



Fig.3.16aVenicai rad~atlve  trarnport
o f  h e a t .  41~  G J Haitmer md F i.
Marbn,  Dynamical and Phys#cal  Me:e-
orology, New York McGraw-h,ll  1957.
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Figuro3.17The  march of incoming solar radiation  end
of outgoing earth radiation for the dally 24-hr  period  at
about the time of an equinox. and their  combred  effects
upon the times of dally maximum and nvn~mum  tem-
peratures.

P = F (Force)
a (Area) fhh  r3u  dy~2slcut~ nSo  Ju~/n5  .ff7

4 4 MT103



-t

.
. . P = e gh (3))
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cl f (Rho) n?llJnululiuunu~san  = 13.5951 gm/cm 3 d O'C

g usuti?uwau4an = 980.66 cm/set
2

h n?~u~~uou~Ison~u  barometer = 76 cm

p = (13.5951 gm/cn3)(980.66  cm/sec2)  (76 cm)

= 1.0132 x lo6  (gm-cm/sec*)/cm'

= 1.0132 x lo6  dyne/cm2

76 cm uamhan = 1013.2 mb

.. . 1 cm wwkian = 1013.2  =
76.0 13.33 mb-
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Figure 3.21 A, A continuous record of air pressure is called a borugruph.  This segment of a continu-
ous pressure record covers a period of four days. El, A working barograph. (Courtesy of Weather %zwwe
Corporation)
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Figure  3 .22 .  A convection
system co~~ples  a high- and a
low-pressllre  system.
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Figun3.23  A cyclonic c~rculat~an  IS a converging
system ofm-flow around a low-pressure center, counter-
clockww +n  the Northern Hemisphere  and clockwse
south of the equator. An antrcyclonic  arculatlon  IS a
dwergmg  system of arflow around a high-pressure
center. clockvase  m  the Northern Hemsphere and
counterclockwise in the Southern.
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Figure 3.24 Pressure systems (From A wx,on Ukfher.)

~~FI~OuS~UUR3lUnFIE)7nlR Typeof pressuresystem (+ar,$uuu)

1. uTtwnw~nmoinwqu  (High pressure area) n% Anticyclone) UQWV&;U

Aivn  H

2. u3~%un~?unnoini& (Low pressure area w% Depression) UQR~~LI

f5-m-i L

4. &usnuw-wnmo-n-w&  (Trough  or low pressure) rmmu~aoB?ws  T
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5 .  i&moun~llJnmolnlm~u (Ridge -of high pressure) ,tamu&uCw~  R
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naw&vmus’ivmm  ( T h e  m o i s t u r e  o f  a t m o s p h e r e )
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1. n7-1u#u&~uys~ (absolute humidity)

2. ~~w#u%JS'VI~  (relative humidity)

3. *17711&~~ IW?::  (specific humidity)

4. linBu  L sITI (mixing ratio)
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Fig.3  .26Sling  psychrometer.
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TABLE 3.26 Relative Humidity, Per Cent

(lhometric  presswe, 30.00 inches)

AIR DEPRESSION OF wET-Bul.*  THERMOMETER
TEMP.
iOF1 1 2 3 4 6 8 10 1 2 1 4 1 6 1 8 2 0 2 5 3 0

0 67 33 1
5 73 46 20
10 78 56 34 13
15 82 64 46 29
20 85 70 55 40 12
25 87 74 62 49 25 1
30 89 78 67 56 36 16
35 91 81 72 63 45 27 10
40 92 83 75 68 52 37 22 7
‘ii 93 86 78 71 57 44 31 18 6
50 93 87 80 74 61 49 36 27 16 5
55 94 ii 82 778" 65 54 43 33 23 14 5

60 94 83 .$ 39 30 2165 95 90 85 80 44 35 27 ii? 1;
70 95 90 86 81 72 84 55 48 40 33 25 19 3
75 96 91 i; 82 ;; 66 58 51 44 37 30 24 9
80 96 91 83 68 61 54 41 35 29 15 3
85 96 92 88 84 76 70 63 56

ii:
44 38 32 20 8

90 96 92 89 85 78 71 65 58 52 47 41 36 24
95 96 93 89 86 79 72 66 60

;"e
49 44 38 27

100 96 93 89 86 80 73 133 62 51 46 41 30 21
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TABLE 3 .27 Saturation  Vapor Pressure in Inches of Mercury

a n d  T e m p e r a t u r e  o f  D e w  P o i n t  i n  D e g r e e s  F a h r e n h e i t

0
5

10
1 5
2 0
2 5
3 0
3 5
4 0
4s
S O
5 5
GO
G5
7 0
7 5
8 0
85
9 0
9 5

100

,038
,049
.OG3
,081
,103
130

,164
,203
,247
,298
.360
,432
.517

- 1 5
-1

7 -11
1 8 7 - 1 4
2 5 1 8 7 -14
3 2 2 6 1 8 8 - 1 3
3 8 3 3 2 7 2 0 9 -12
4 5 4 0 3 5 29 21 11 -8

,616 51 4 7 4 2 37 31 24 14
7 3 2 5 7 5 3 4 9 44 39 33 26 - 1 1
RtiG 7 4 7 2 :r, 6 9 66 6 3 5 9 5 5 51 47 4 2 36 15

1.022 7 9 7 7 7 4 -72 6 8 6 5 6 2 58 54 50 44 28 -7
1.201 8 4 8 2 8 1 8 0 7 7 7 4 7 1 68 64 6 1 57 52 39 19
1.408 8 9 8 7 RG 8 5 8 2 79 76 7 3 63 59 48 32
1.G45 54 9 3 9 1 9 0 8 7 8 5 8 2 7 9 T”, 67 73 7 0
1.916 99 98 96 95 93 9 0 8 7 8 5 8 2 7 9 76-

- 7 -20
--1 - 9 - 2 4

5 -2 - 1 0 --27
1 1 6 0 - 9
16 12 8 2 --21
22 19 15 10 -3
27 25 21 18 8
3 3 3 0 28 25
38 35 33 30 2
4:3 4 1 3 8 3 6 3 1
48 46 44 42 37
5 3 .51  50 48 43
5 8 5 7 5 5 53 49
63 G2  GO SD  55
69  67  65 64 61
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(1) Evaporation rdolh::  lnrJn?llJ;Dudtiflalnl (sensible heat) w~&tuI~
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(4) Subli tm a ion and deposition
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1. Adiabatic processes (n-2:uaun1saz6rou1fn)

A. miunmMuammMd&&

f;. n~n~maou~u&  (Rising air) &iiwailm
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ruw~uhunalu  (Intermediate clouds)(2-8  n.u)

Sa~jinanxlMa  (altostratus) ('l~~mz&  As)  (alto = gu)
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