undi 3
N1adINIA
(The Weather)

- “d o B ] e | y
uniiLiunisfnenfeaniazeeviul el s flusdv candanwaulananiign anaeaniai L5 ey
' R4 = - o Py : P - PP
agyn T inanevadszney  (elements) fludinnlawnagae Ao qamgd Ao wned asudh

1 s o . ’; a 4 -~ L] - A - - cx
Wz sy uazdu fhadsaviannifanuahfyegefiv warszeov L Saugitueg i Lieazle venladi

Climate uax weather

guniuoveanad  {(air Temperature)

4 ot oA A o Lo A o
ooy @ lu tenadiag ilovannnas tadeulviFannesuseu auugungl Aonuanliivo
o v "o ] - e Ay~ -,
FaghRarsunfefisnrents lnevasarussusneingiuivuraaoy  1ASaedafl lofagamg L Sunan

- -~ v ¢ - o3
a3 el nos (Thermometer) %vuunaaﬂnﬁu 3 wila

1. Liguid glass thermometer doululsenniadanosoa Tnilouluwiinena 10 fhuss
24 g

wivoen it 150 °F

ﬂ’li’fﬂqtquﬁqwqmm:ﬁﬁqﬂﬁ maximum thermometer usy minimum thermometer
FTwYu maximum thermometer {1 constricticn (manan) inflonaziviz Uven
tolof (duetad g2y minimum thermometer wowmasdla(tu  alcchol wnuilaz
(Huusaneg1ety  max. thermometer . ihi vuiliwssdansaaniiy fonudasiinga
Usov, ¥nvuzway  minimum thermometer Uszneumaag  index  nhnsuwf AT dnuws
aany  dumbbell Adavluwassunt  (bore) wa<luflinasazindlunuiveulnad
index adwsvﬂaﬂuwaw aleohol Lﬁaqquﬁaﬂau alcohol =RTaRRILNIL index

PS * P 4 P o v . &
finewasnnatoiseiviy egqamgl (Audusavivadazivanu  index  uazaiiv

. ol o -~ = P 4 ' 1 1, A
index vL')VlﬁuUﬂﬂeLﬂﬂ'i']Uﬂ\'l UM QUAEHR LU 'Qz'ﬂ"lusl‘ﬁl]ﬂ AN s LU

Mri03 25




Fig. 3.1 Schematic representation of the bulb end of a maximurn thermometer

Current
temperature

Minimum i
temperature
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; / ' Meniscu
Bore Index eniscus

Flg. 3 .2 Schematic representation of a gegtjon of a minimum thermometer showing
the index.

2. Deformation thermometer
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Figure 3.3 A bimetal-
lic thermometer has two
different metals bonded

together into a single
rip.

Thermograph. A clock mechanism rotutes the cylinder beneuth the record- Fig. 3.4
ing pen. Temperature changes couse changes in the curvature of e

Bourdon tube, A, resulting in vertical movements of the arm, 3. Courfesy, Sendix Corporation, Fries
Inghrument Division.
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Thermograph Record for o Week in January at tincoln, Nebraska. In addition to f1G. 3.5
the diurnol changes, some irregular changes may be noted.
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3. Electric Thermometers
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ICE-FILLED
CONTAINEF

Figure 3.6 The voltage developed by the junc- :
tion of twa dissimilar metals is used to measure INSULATING MATERIAL
temperature in the thermocouple-type thernlom-

eter.
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FIg 3.7

Instrument Shelter with Doar Open and Instru-
mants in Ploce. Courtesy U5 Department of
Commerce, Weather Bureau

Fig. 3.8 Standard exposure of maximum and minimum thermometers mounted
a Townsend support. Photo courtesy ESSA.
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OUTGOING LONG-WAVE EARTH RADIATION

Radiated tc space by stmosphers

Raediated to space by eerth

rbed by
atmosphare
and clouds

Latent hest
of condenss




’ o g ¢ g H [P
(wuqpivg,  conduction (AvuhenwTeu) flandsniuinaduseunwiaasiae ludng

[} > - -
Lafaufleaviffoaaisaieln u Aqqusaufiae ineevaen  uluaranu

-~ [] [ 4
convection (R1swAmAuTEN) Aontsatwinariuseulaufiluanalusans,adeudl

-~ [] > -~
Tuane 1w aanaa ua (dusu

r (] L] » I »
Radiation (prsuwded) fe nasanemarwssulae lunavadudnany

[ ] - ° 13
Albedo : Fadmsdmuzaouan ﬁa:wauﬂﬁnﬂdtﬂﬂ1ﬂuuﬁhﬁﬁudunﬁwﬁknuﬂﬂnnuuﬂhﬁw 1

arvounsveeslanlay ofuduszuan 34 2 vffuSeyalaiqlend albedo 0.34

wafl albedo  wAnnaWuRu (s = 0,55 @u = 0.10)

» [ . v 2 .
Solar constant : #otwumlusoudtlanlausnaovefinoUszuna 2 cal/em” /min

g ol ' ] &
(2 ArRadAe w.on niv As.au faaamilvuaf) Tae¥areanniy

uavaniing luveau wwawussuanaridesuen (gid)3.10

Solar beam carries
}E‘ 2 calfem?/min

i) at the edge of the
atmosphere

32

T
T

Fig. 3. 10 Schematic of inflow of solar energy. the solar constant. at earth-distance
at time of equinox. The beam is depleted as it enters the earth's atmosphere and 5

spread over & greater surface area gt high latitudes.
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The Earth Revolution

0 d [) - e
Tanvyusaudiovi3onan rotation mpusounvafing 1 3unn  revelution damuln

Rageany 1

Winter

/\ Autumnal
rd equinox
\ - ,-ﬂ

,:"“’r /
’ \G) Aphelion\’
\‘ Summer, A~/

solstice

—_—
"

—=r
Earth orbital
path

— ——

Vernal equinox

Fig. 3.11 Position of earth in relation to sun at (1) autumnal equinox. September 23;
(2) winter solstice, December 22; (3) vernal equinox. March 21; and (4) summer
solstica, June 22. Dates are approximate and wil; vary slightly because of our system
for handling leap year. (Note that the winter and summer solstices occur only a few
days before perihelion and aphelion. respectively.) Shaded plane is perpendicular to
earth’s axis.
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Earth’s Orbit About the Sun. F1Q.3.12
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DEC. 22 WINTER SOLSTICE JUNE 22 SUMMER SOLSTICE

{N. HEM.) LENGTH OF DAY AT EVERY (N. HEM.)
¥ 10° LATITUDE IS STATED
IN HOURS AND MINUTES %2 6 Mg:;hs

lggy .
“S2M o
&, ey =
~— o N
T s 2
- '$ 2 &? M 2 6 Months
S ™ 2  Night
X o
o)

SEPT. 23 AUTUMNAL EQUINOX
MARCH 21 VERNAL EQUINOX

Figura3 .1 3it the times of the two equinoxes, when the sun’s noon rays are vertical at the equator, the circle of
ilurniniion cute all parallels i half, so that days and nights are equal (12 hr) ‘over the whole earth. At the times of
the sglatices, the sun’s vertical nOOn rays have reached their greatest poleward displacement. 23'%° north ar south.

The circle of jllumination 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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Figure3.23 A cyclonic cireulation 18 a converging
system of srrflow around a low-pressure center, counter-
clockwise in the Northern Hemisphere and clockwise
south of the equator. An anticyclonic circulation 18 a
diverging system of airflow around a high-pressure
center. clockwise in the Northern Hemisphere and
counterclockwise in the Southern.
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Figure 3.24 Pressure systems (From 4 wiarion Weather.)
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TABLE 3.26 Relative Humidity, Per Cent

(Barometric pressure, 30.00 inches)

AIR DEPRESSION (OF WET-BULB THERMOMETER
TEMP.
(°F) 1 2 3 4 6 8 10 12 14 16 18 20 25
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
45 93 86 78 71 57 44 31 18 6
50 93 88 80 76 61 49 36 27 16 5
55 94 39 82 78 65 54 43 33 23 14 5
68 58 48 13 5
66 98 90 83 80 70 61 52 3 30 21 20 12
70 95 90 86 81 74 64 55 48 40 33 25 19 3
75 96 91 87 82 75 66 58 51 47 37 30 24 9
80 96 91 83 68 61 54 50 41 35 29 15
85 96 92 88 84 76 70 63 56 44 38 32 20
90 96 92 89 85 78 71 65 58 52 47 41 36 24 13
95 96 93 89 86 79 72 66 60 54 49 44 38 21 17
100 96 93 89 86 80 73 68 62 58 51 46 41 30 21
58
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TABLE 3.27

Saturation Vapor Pressure in Inches of Mercury
and Temperature of Dew Point in Degrees Fahrenheit

(Barometric pressure, 30.60 inches)

SATURATION

AR VAPOR DEFPRESSION OF WET-BULB THERMOMETER
TEMP. PRESSURE
)} () 1 2 3 4 6 8 10 12 14 16 18 20 2 30
0 038 -7 —20
5 .049 -1 -9 .24
10 063 5 -9 -10 27
15 .081 11 6 0 -9
20 103 16 12 8 2 =21
25 130 22 19 15 10 -3 -15
30 164 27 25 21 18 8 -7
35 203 33 30 28 25 17 7 -11
40 247 38 35 33 30 25 18 7 -14
45 298 43 41 38 36 31 25 18 7 -14
S0 .360 48 46 44 42 37 32 26 18 g -13
55 433 53 51 50 48 43 38 33 27 20 9 -12
GO 517 58 57 55 53 49 45 40 35 29 21 11 -8
65 .616 63 62 GO 59 55 5 47 42 37 31 24 14
70 732 69 87 Gd 64 61 57 53 49 44 39 33 26 -11
75 866 74 72 78 69 86 63 59 55 51 47 42 36 15
80 1.022 79 77 74 By 68 65 62 58 54 50 44 28 -7
85 1.201 84 82 81 80 77 74 71 68 64 61 57 52 39 19
90 1.408 89 87 86 85 82 79 76 73 70 63 59 48 32
95 1.645 G4 93 91 90 87 85 82 79 78 7 70 66 58 43
100 1.916 99 98 96 95 93 90 87 85 82 79 78 72 63 52
a3t au e s aam wiulefudiauaz gamghes vesuhinng
.I
n11 U8 sugn uzun
TR
7 water %
£ VAPOR )|
& " Gaseous %
- . state »
N -~ <
W &\Qemb ~ /\ 'Sfe}"?
R S ~= e R R,
A XL Ly <% %%
NI % %,
P Td N W)
o %‘E") %
/ & F % p @
Z. W\
e FREEZING
EE““]?\;[‘I‘ Heat released T e \ .. g
soid || N MELTING n. WATER _:
i state j Heat absorbed o kigui
S taled Al o gurion
Figure 3 . 28 Three states of water can exist in the atmos
phere. (After €.A.A, Technical Manual 104, U.S. Dept.
Commerce.)
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2, Nonadiabatic processes
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