Meteorology — 1

Meteorology

1. WEATHER = A siade or condition oF e
Viriables of e atmasprere. for a jJocation
at o given nod of ime.. |

A. Causes of Weather
1. Energy from the S
a. Through the seasons,
it heats our world,
some parts more
and some less.

1

Indirect Rays

= Direct Rays

Ll

T b. This _An QVen heajﬂ' g _causes earth’s atmesphere
JT to react and become a gigantic engine that produces an
i infinite variety of o Eath Oy
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Meteorology = 2

B. Weather/Atmospheric Variables:
1. %em) emvlcu*eJ

2. (/um/ /Afpﬁo/wba{/wo@v\)
3. )’VI(JIJ7[W6 /ﬂVGCfp/7l4"/'5'7 ' A‘””’dé)
4. Gir [presswi

C. Weather Instruments:

baro i ele-w

measures
G\ pressure

Wet Bulb
Dry Bulb

a. S’)\'hﬁ:\ DSYC}\”Ume‘Lﬁ" b. ~aih qaua €
measurés measures
rel VR |'\uwud\/ rath+o \
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e

d. W\“({//WCG&GV VQhe b. aNem C)YYLe“(‘QY'
measure : measures
wind iY‘QC’HcL’L coone gpegc{

‘Hﬂerl’\/\c\m €L€r

 measures
+em per ctuye

I1I. ATMOSPHERE = The envelope of air (mixture of gases) that

surrounds Earth.
A. Compositi _}Lof the atmosphere:
1. 10

(78%)- bacteria in the soil use this gas in the
atmosphere td produce compounds called nitrates. Plants use nitrates in the
soil to make plant proteins. In tum, animals get the materials they need to
make proteins by eating plants.

2. _OX ¥JEAN __ (21%)- used by both plants and animals for respiration.
During resplratnon living things combine this gas with food. This breaks down
the food and releases the energy needed by living things. This gas is also
necessary for the combustion (burning) of fuels such as oil, coal and wood.
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3. A 406N (.84%)

Meteorology = 4

3 .
4, CQ\’\DOH d\'cx\'c‘(’ (.03%)- this gas is an important raw material used by

green plants to make food.

5. /)7[’/7@"' f(";ef (.01%)- which include:
helium 6}/(//‘0 gen OZine

/’\r,y,p/-onl neecn

XCrloh

6. Also: WCUL&" raper”

Just _particles

B. Composition vs. Altitude

ety

€l
1500 4 e ——————
miles _,

T oXy9qen
po ;
miles O

+ +
N ya G‘/ A e

50
miles

B e S
o,

surface of Earth

not to scale

Heterosphere-
> gases in layers

HO Y10 sPMere,

a mixture ofr gases
(as listed in part A
above.)
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Earth Science ?eference
TEMPERATURE Teues phye
S - vs. ALTITUDE Lavers of the Atmosphere
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601 - L\r A | _ L":. 't')’IQVVWU«YP/?c’r(
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a’
o
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2. S“,’Y‘Q'*OS\;,)}')QV‘Q’/ —
10 '
<« 9" ‘7l/’b,pa,pc2(()t
1. +ropo sphere.
0 S | |

-107 -§0-84 6255 -0  -18 0 4 15 27

: 50 °C Rey §

160 120 —go 40 0 2240 (080 120 °F Ozone =
TEMPERATURE O3 .

Lower part of ionosphere = b\SS\?
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D. The Atmosphere and Solar Energy

100 UNITS OF INSOLATION

SURFACE OF EARTH

The diagram shows what happens to 100 units of sunlight entering Earth’s atmosphere.

1. Reﬂedgd by aevcsals (Auﬂ Parhcles; 6@/
wider dV*op\C'\:S) . ¢

2. RePlecked by  clouds | 209
3. Reflected by Eardhe SL‘W‘FCLC.Q ey
s, Absorbed by clouds 37
. Abserloed by, Earths surFace 51y

6. ‘Abjcr"bej by 0zene walter Vaper rdod /67
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" III. TEMPERATURE AND HEAT
‘ ; A. Heat Trgpsfer

;

1. onducetion — o)
The flame's heat causes molecules % é 4 e
in the pan’s bottom to vibrate 3 %
faster making it hotter. These %
vibrating molecules collide with 3 ?
their neighboring molecules, z
making them vibrate faster too. "MW VAN
After a while, molecules in the pan’s
handle are vibrating so fast that it
is too hot to touch.
;/(%e ZL/La%qé/L 0‘/ /{e’a,vé 1“1 A Yoo o{

/)'”‘7‘&’@/&/))0 696‘{'/4,4/)) /Ze.)’/m« So //(/5 e ””"“'éﬂ’a“é:’/

2. COh /S cjﬂon

The heat in the pan, especially near the

flame, causes the molecules of water at ’
the bottom of the pan to vibrate faster, B ‘[\ /w )
v

making it hotter. This hotter water
becomes less dense and rises, and § ;
surrounding cooler, more dense water ‘ J
sinks to replace it. A circular pattern of &7 &N

movement develops within the water. b

This up and down movement eventually
heats all of the water.

ﬂ(& ’éﬂ%b ‘. /A/é’%zéu ol /}“'M?”‘Q'R’é
4 WJM[/W e Ll
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3. Kidvateo

The heat in the pan radiates heat
in the form of waves to the
surrounding air. (Air is a poor
conductor of heat.)

Heat, light and other kinds of
waves radiate through the

near vacuum of outer space

from the sun to Earth. o

Meteorology ~ 8

./\//

&‘

< Y

% f%xzw/ o (/ /Aﬂx/ /674 Qo€ W,»U‘ZO’V\/
ﬂ%fu*wa 6(’/!/\.) / 74}’61’/13/964)'6’”‘# ma/?/ ra/ ) gy &

AL 1~»L/ ,/,}{7%2-64))

B. Measuring Temperature
OF OC

Earth Science
Reference Tables

+ T N a e
oo Water Boils Pag
277 Human Body Temperature
,20/2} Room Temperature
0 Water Freezes

D.]. Mills © 2000




—

)

Meteorology = 9

C. Factors That Effect the Amount/Rate of Heating

A I q]

and v
’—)w/a‘}'bh

of insolation

A%//g@ W W@m

e it

3. Coldf |
quch/dark vs.  ohle (/frf)lr//

B[{LC/( éea!: 7[;‘;4@1’ 7%{7/\ /L’A/ng

S W\aar‘{f VS. Y‘ou:il .

/Zo:»/sA syrFacer Ee@ﬁ ' 7%4’”&‘” r
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1
55 ¢ this way making patterns easier to see.

Meteorology - 10

m—

D. Mapping a Temperature Field

\ 1. S¢ s are lines that connect points of J
PN equal temperature. Showing temperature distribution in
g

W ' DRAW ISOTHERMS AT 10° INTERVALS (30°,40°,50°,60°,70°, AND 80°)

T
Attania 0 Charlasion
A

Jacksonviile

Scala of Miles

o 100 200 400 600 800

2. The greatest temperature gradient is between
Ri(h m“M{ and H” CL-U@’Q,( which

is indicated because the isotherms are

C,(C)S est %a JogiTunl

3. Temperature gradient calculation from Cincinnati to Chicago: -
L0400 20°F 957
GO”~ 10 - C = e, § Mi.

— e = ==
C ZSOM( 2 >C)MI
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E. General Information — Heat/Temperature

wind chill

2. Heat affects the body- When your body is overheated,

the additional stress can cause medical problems.

a. Your body’s thermostat, the Skeivd
determines that the body is too warm.
b. NS AToD increases in an effort

to carry heat from deep inside the body to the surface

of the skin.
c.If T  |ost by sweating is not replaced,

dehydration and heat exhaustion can resuit.

d. High humidity can interfere with the ‘B>t ‘> AR r
lo Ponspae A Proesss that carries

away large amounts of heat.
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IV. MOISTURE »
A. The Water Cycle _

ENERGY
/. FRom SUN
P Sy

clLouD FoRMATION
] + 8 t -
A € ,_é‘ @,—ec,\p\-\u vl
A | ] )
3 | ]

oo @\@V\ aen g

| 2. +ran s(‘a'\ro)c;gv;f D evapo mﬂ‘f‘f_ Vj
: . CP, 7 >
@ o

OCEAN

f_.

8. The primary source of energy for the water cycle is the

BIOLA! :

9. __Tyoansp rotion is the process by which
plants release water into the atmosphere; 2 in the
diagram.

10, Precipiation is falling liquid or solid

water from the clouds to Earth's surface; 4 in the
diagram. Examples:

a. o
| b. <O Lo
‘ c. Ngi |
d. Cleet

D.J. Mills © 2000
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B. Changes in State ,.
1. evaporation - hGV AL c\ c\/Lq 5 ywc\% 1o « C\qu

a. It requires 5% Qa +_of energy (heat) to convert
| Gram of l%w d Leador o wader Ve plr

b. Evaporation is a eooli WG  process since it

absorbs heat from the environment.

condensation - WCA‘QJ\F \/C\Puf Q\Aab’lquLq
\’\,\’-c, =N ( q LA t‘cJ.

a. Water molecules V‘ elease energy equivalent to

what was absorbed during evaporation.

b. Condensation in the atmosphere results in the fom1at'ion
of __clov d o and A‘&w / 'Fc-o\j Fragt

: 4 <7
melting - solid C\’\W\gt ne Ao 4 \'t\‘-qb; acd

i

g

a. It requires g() C Q\ - of energy/heat to convert
logram _of__jce o | Guid waker
b. Melting is a QOO\\'\"\ process. |

4. freezing - \t‘c} ch} C\/LQ.VL‘:JX V\—(}) 4{‘ L SO\C(J

a. Water molecules ___ \re\ CGJS€ - energy equivalent to
what was absorbed dunng meltmg 50

................

Co

KEY: mocooe  =ABSORBS HEAT wmen =RELEASES HEAT
D.J. Mills © 2000
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6. Sublimation - So\(a changyng cﬁ\recw

Yo o el Gas -
Examples: _ Mo ballS  and &\"‘{ e (COw)
i k1 A o /
7. Deposition - Aao O\U-L-W‘},\WL CX\YC(-L( £ +C

OC s o&\icl ’

B. Moisture in the Atmosphere

1. The primary source of moisture for the atmosphere is the
O ceany
Other sources include:
/(iﬁ@sf r(verg/ coi/ y lp/qn{{

2. Moisture in the atmosphere exists in all three states/phases.

a. 3a5 - known as water vapor

b. 1 rc;,m\() - tiny droplets suspended in the air that
forms clouds.

c. So H& - tiny crystals suspended in the air that

form clouds.
3. Hu v &\Jﬁ[ is the general term used to describe
J , ,
the QWLOUVL:\-— c:é:‘ U"UJL‘Q’V va 3})\" AN “(‘/Q ar
4, T@Mlvemlgﬂvw&determines the amount of water vapor the

air can hold.
a. b0

T 4o /[
8_ 20 /.
©
> 20 //
d 10
3 L ..
= S o 0 20 4 C

“% % 32 L8 ot °F
temperature

b. As air temperature ﬁ/ NEredse 5 . the amount of water
vapor the air can hold [NCreas €8

£ [:.I ) ., o

c. At 35°C, a cubic meter of air can hoid L5 ey’
/!
of water vapor. !
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- } 5. Saturation - _wWhen oic holds ag MUCA
/,()af‘ef' VG o  aS i con ot o cerfuin #emﬂ:
6. ntulution occors when Lvaporetron = Condensfation
KEY: © air molecule ——>»  evaporation
e water molecule —p  condensation
e a & 6 o Q o o o e O [N
o 4 O 4 o ¢ © 8 o
2 ° °© AO @ o o oe ¢4 4
e -] 8L 34T
° e o . * ® s ® a7 °
s o " o o ¢ o ° . 14 ¢ P . '
(V) @ (3
a. At 1, no _evaporatien has occurred.
b. At2, _evVioration is proceeding faster than
Condensa tion
- c. At 3, the rate of Eua()ond’c'e N equals the rate
- of _Condensation . fuilibrium

has been reached and the air is __Saforofed
7. Factors Affecting the Rate of Evaporation )

a. _[emp -_A< temp jncreases,
ate.  of ecuvnporation incresses

b. _Hum diky - A homid b inCreages
rafe  of evoporation decreases.

c. _ind - As wind increases

cate of Qx/aﬁﬂorwh'on- AereaseS
d. Surdace /IQL -_ A surbace. aten

[Acreafe. . rofe of cvaporetion Jhcfe_a_ggg

~J -1

e ————— e ——— >
& Temp b. Hum,'Ai‘l-y C. wind d. Surface Aroe
D.J. Mills © 2000
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L
rate of evaporation
rate of evaporation

v
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0. Jow boint Temp -__the temp. 4o wihih

cic_musk be  covled to  (each Saturation

a. Using a Sling Psychrometer to Measure the Dew Point Temp.

A sling psychrometer consists of
two thermometers mounted on a
narrow frame which has a handle used
to whirl the thermometer always
remains dry (the dry bulb). The other
has a cloth sock or wick over its bulb
that is moistened before it is used (the
wet bulb).
After a psychrometer is whirled
around for a little less than one
minute, both thermometers should be
read.
Evaporation of water from the wick
will have lowered the temperature
reading on the wet-bulb (if the air is
not saturated). Remember: sock S
evaporation absorbs heat and is a =
cooling process.

D

Y I rr—

d T

>

© 18 20 25 20 33 40 43 30 ¢

b e S ¢

.
2201540 B 6 § ¢

0 8.0 & 10 48 2023 30 33 40 43 50 ©

P15 bum oo e Gow A b S Sl B G pun
P S |
o n oy

DJ

<

wm

=

o

2% 20 M8

b. The drier the air, the _faster / More. evaporation

will occur resulting in 9reoq‘-er‘ / Mocre  cooling.

In turn, the difference in temperature between the dry bulb
and wet bulb will be_greater /rore.
c. The more humid the air, the less

evaporation will occur resulting in /ess cooling

of the wet bulb thermometer. In turn, the difference is

temperature between the dry bulb and wet bulb will be
Smaller

d. At saturation, the temperature difference between the dry

bulb and wet bulb would be &

D.J. Mills © 2000
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j e. Determine the dew point temperature for the following data:
Earth Sdien DRY BULB h
ehce TEMP.  [22°C [22°C|20°C|15°C| 9°C | 8°C| 17°C
Reference WET BULB
Tables: page [Z_ ||emp, |20°C [13°C | 14°C| 12°C| 3°C | 6%C | 17°C

dewpoinlhlqo 5e 0% [jo° | -1°13° | 17

10. R elative Homid, 1~~/ _ﬂf_ﬁ_ﬁgﬁaaﬂaaé_ﬁ)&fwe /]

7%& actoof amount of ater vagss (A
’7%6 A 1['0 ’7%9_ TG I (Jﬁou/l?‘ o7C wa&r
fe air can hold ot a qiven femp.

a. Changing Air Temperature

(1)
L] A
J 100 % ok T 257 |7 demp
VA W /7 /// 4

wc'&er Vo

"‘ conlc yafure. . E oo vk
< Ke [ative z‘/um/J/‘le/

@) I temp. increaces . and pmosture
%) 7%6 aiy (eMains 'z& &’m@;zt&’/lvﬁ
//Ium id; A/ g / decreaCe

(3) Time of Day:
(a) Highest Relative Humidity = Coa/es# //Me,
of day - 4w am

(b) Lowest Relative Humidity = _wormest f7me
of doy - 2000 em

D.J. Milis © 2000
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a. Changing Absolute Humidity (actual water vapor content)

(1)

Aic
Teme

- 2h T

=

Wete r Vapor

_?O/Jd -

ey e e
; / ;/

N

///////;

Content (Jater (/aﬁ’ Is -

Relative Homidity

T

Earth Science
Reference
Tables: page {2

¥

(2) I?C /ﬂc)lSlLQf& Co/hl'ii’l‘lt o ‘/%P Ais~ /theaS‘es,

relative  Avmidiby will icrease

(3) Determine the relative humidity
for the following data:

Dry Bulb | 20°C | 8°C | 22°¢| 22%¢| 15°C| 15°%| 3°C
Temp.

WetBulb | 14c| 6°c | 13¢| 20¢| 12¢c|15¢| -1C

Temp.

Relative : o | o 2 " N wiien o
Humidity |5/7 | 19%|330 |$34 | 10/ (007|539 2
11. Clouds

- a. Clouds are tiny droplets of liquid water or tiny ice
crystals suspended in air.
b. Combination of conditions needed for a cloud:

(1) _Moistutre

)24 R i~
(2) _co=ling tempeiatures
(3) dust _pasticles or

0 dondensation Mocle i ”

D.J. Mills © 2000




Meteorology = 19

c. Condensation Nuclei = ﬂemsa/g in dhe mLmspAefe__

/,)HJ\ Orbdiie, o Courface ér wnffi’

olocoles 4o cendense on

(1)

S&H—y (
dus . A HC
;&r{; L‘{/O 17 - >

IO = _ (watec malecole.

(2) Condensation in cloud formation incorporates some

of the aerosols as (*Qnéemsmvl’(’om /)uc:/e«" ,

and thus, these aerosols are removed from the
atmosphere during precipitation. Precipitation
therefore _ C.[eans ’ﬂ»@ al

d. Cooling in the Atmosphere — Adiabatic Cooling

Asair _ices ,the

atmospheric pressure

surrounding the parcel of air

decreases. Therefore the

parcel of a|r 5

in volumé'aad rises.

As it expands, it becomes

Cop jer

When the temperature of

this parcel of air falls to its
dew pt. demp, the

water vapor in the air
Candense and a

Clov & appears in
the sky.

D.J. Mills © 2000
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12. Cloud Types

a. Key meanings:

(1) __C\rrus - wisps or curls

(2) ___sXxvatuS - spread or layered

(3) __cuwrw WS - heaps or piles

(4) alto - prefix meaning “high”
. (5) __ nimbus - rain-bearing or snow-bearing
Onojz,__? b. Establish a key on page 21 and then identify these:

—— 140,000 F+.

. SO ﬁmag =
e TRABAR

e e

«—— 20,000 £

,{ﬂﬁ'ﬂ'{ﬂ‘!ﬂﬂ'ﬂ-‘ < yu T
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Vo
C ) c. Classification of Clouds:
FAMILY AVERAGE TYPE SYMBOL KEY TO
HEIGHT (name) PG.20
(range) DIAGRAM
CLOUDS 40,000 ft. C wryo stratus Cs 2
Cirre cumulus Cc 3
MIDDLE 6500ft.- |  Ale ohmtos As 4
CLOUDS 20,000 ft. Al cumelus Ac 5
Low 1,600 ft. - Gtrects cummnlus Sc 6
CLOUDS 6,500 ft. Chetus St 7
Nimbo stratug Ns 8
VERTICAL 1,600 ft.- Cuwu g Cu 9
DEVELOPMENT | 40,000 ft. Cumte o nimbuc Cb 10
13. Humidity and Temperature
% a. The combination of high heat and humidity makes
people feel warmer than the actual temperature alone.
When the humidity is high, less sweat evaporates.
; Evaporation is a cooling process. If less sweat
‘ evaporates, the body deesn't codl — Jeels warmer.
; b. How hot does it feel when the air temperatur is 90°
| and the relative humidity is 70%? /t £
Relati o
010 2 30 40 50 00 (70) 80 %0 100 Health Dangers: ‘
140 [ Extremely Hot = heatstroke is
130 o imminent ,
120 [ ey Very Hot = Heatstroke possible
o 110 SRl with prolonged exposure. Heat
3100 & e cramps and heat exhaustion
20 vyt — e likely. :
580 e ' Hot = Heat cramps and heat
70 exhaustion possible with
60 prolonged exposure.
Very Warm = Physical activity
)Example: Temperature 100 °F and relative humidity of 60%. could be more fatiguing than
7 The apparent temperature is 130° of the edge of the g2,

“extremely hot” range.

D.J. Mills © 2000
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V. AIR PRESSURE

A. Cause of Air Pressure
1. Theforce of __Gravi 4'{ causes the air to
have W €l gf\.ir - this creates air pressure.

E— | .

- Ie_g_g - de_nse'

g
A~ '{’" /O“‘QJ‘J‘z/L\'ﬁ |

<S:rzaaa'{),

. . 5 . - " . . .
. ... A ~.. i e . - . -
. - " . . & » 4
- . - ~ . . i
et e Lt g .o, . < . .,
.. ‘e .4 % a0 1 - L
SARORIN SUCE RN (.Sl £ dense @ . A
. . - Er s ® - 3 Al " - £
- e oe e ',._'o_‘v. o sl " " - 5 o 0te
R R L C et
- -l~ LI 4 .

* »
' gy . 4 aeemn
) .
L e = e LN dl

2. Air pressure acts equally __n cll di rec\'ioh'“b; it
also exists within any object containing air like a
building, the human body and “empty” bottles.

> ® AR

20,0060 Wi

W1 %%
\ & MERCU Ry
20 inches

X i

4. Air pressure at sea level is |4 \b/ n.
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o B. Measuring Air Pressure
) forc .,
(1) Mercuey  barometer 4 (2) / r barometer
M'/E.‘é TJbc
¥4 29492 = lem
27 inche // 1
g -
3 - ?
5 // .
Iy - RESSC
{ AIR s
3 - %
) ;- é
f: | / An aneroid barometer consists of an
b v air tight metal box from which most
% - L\ / * of the air has been removed.
- - / A change in air pressure causes a
= / small metal disk on the side or top to
n ) bend. A spring is attached to the
o ] / metal disk. The bending of the metal
é s 77777 / iy disk causes the spring to move. A
- 4 ;////// ,/////// i needle attached to the spring
—_— == —  § indicates the changing air pressure on
Dish of Mercury the dial.
3. Units for measuring air pressure
) /ﬂv/@/cfm&m?) IE il o
2, ~ é) .

D.J. Mills © 2000
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C. Atmospheric Pressure Scale

Earth Science Reference
Tables page 13

L Standard sea level atmospheric pressure is:
cne cc*MGSP))QrQ or 2,‘172 - or /0/342' h"/" N

2. Conversions:

(1) 997 mb = 29.4¢
2 W2l = 30.15in.
(3) 1006 mb - 297
(4) 982 mb - _29.00
(5) _/009 = 29.53In.
6) _L023 = 30.21in.
(7) 1019 mb = 30.069

D. Changes in Atmospheric Pressure
1. Factors/variables that cause atmospheric pressure

to change: (a) Emper oture
(b) Marsdove
(©) Alttude
2. Effect of 4embpmlwe, on air pressure:

‘/45 Cii'r kmp{’k—a)zu e jNC V€&f!€f
/Q,r jm/e ¢ /(’J /V)ore fr//(,prapér/ /AQCMC
/€53 f/@’lJe) % Qw //—@‘{5 ure J@Cr@ﬁﬁ?j

o TCcwvwwnw o o

temperature

D.J. Mills © 2000




1. D R\/ 2. Waler Vepmolecules 3. - Lo Mv'c/

Meteoroiogy = 25

3. Effect of _moi S—Lure on air pressure:
d. The diagrams represent a Mo,ecu,.j papaE ]
specific volume of air in three Symbal G Mass
different circumstances. Nirogen 289
They show how the density 45
or mass of this volume of air Oxygen s
changes when water vapor Carbon Dioxide| +4 g
enters the air. i
@ Water Vapor 189

replace
Qu - molecules

Mass in grams

Mass in grams

@ - Scale W @ - Scale

b. As humidity increases, __ Qv pregure
c[QCre_aseS = becavie when
e Oy Vapey mMole cole s @Vller Jo Ou‘\r)
‘H\e;/ Y(’?\qc?f heavier c{:lf \’V\ﬁlecuief

e >

>

moisture/humidity

- D.J. Mills © 2000




ELEVATION

4. Effectof ___G HﬂL v Metgorrwogyr -pifessure:

d.

30,0004:'!’.__",: L | )

. .. troposphere

L4
L4

to,000ft ="l
o o 0% .

SEA LEVEL

b. ) AS | QHV\(U«'[Q W eQs<es | Qs
Dressuye de.cvevaSQS- (ic s air 13
Cl.bb\la AND air is less Cjense/\

C. km mi

ATMOSPHERIC
PRESSURE '°°£

P — = — MESOPAUSE —
r F L S T T Lso :
e A MESQSPHERE
s w .
> ——|8.~ -sTrRaTOPAUSE
. =
; 25 E
& - STRATOSPHERE
altitude
........ TROPOPAUSE ==
-_.JE ‘ TROPOSPHERE
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: R E. Mapping An Air Pressure Field
Sobar’S  are lines that connect points of
equal air pressure. Showing air pressure
distribution.in-this way makes patterns easier to
see,
On U.S. Weather Bureay maps, the interval
between isobars is m
2. On weather maps, barometric pressure is
represented by a three-digit number to the upper
right of a circle; this circle represents a city on the
map.
=" QOS3
- a. Rules to follow to determine the value of this
) number:
| , 1. A decimal point is omitted between the last
- two digits on the right.
2. The number 9 or 10 is omitted in front of this
number. If the original number is above 500,
place a 9 in front. If it is below 500, place a
10 in front. (Hint: use whichever will give a resuit
closest to 1000 mb.) _
 Example: 053 —p |
Special note: The determined value of this number should be
on the pressure scale (millibars) on pg. 14 of the Earth
Science Reference Charts
3. a. Onthe map on the next page, draw isobars for
1004, 1008, 1012, 1016, and 1020 millibars.
b. Identify the center of the high pressure region
by placing an H on the map.
. c. Identify the center of the low pressure region
b by placing an L on the map.

D.1. Mills © 2000
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:é W Meteorol 9
VI. WIND -
b

cua (//Qq 2 Eon M ch
A. Causes of Winds (What mgkes the wmd blow7)
1. LN IVCR oL / & '4"‘/240\,
2. Examples;
a. lcw—cﬂ VS. s 20
b. Roles VS. ] Udindn

o G dark  forest vs. Ch() w ‘g’df
3. Winds help to distribute energy from regions of surplus
energy to regions of energy deficit.

B. Sea Breeze/ Land Breeze
1. SEA breeze

- LE

me< [ | dense

L@H E.’:’/—\.\g> A@s

— / 7 WA RM

-l on T =

- less ense

2.  LAVD  breeze

)
less || dense |
b\ e ——odn 5 I

L‘OW ",JL oan
AR CooL

D.J. Mills © 2000
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e

C. Wind Direction
Y. 1. Winds always blow from regions of ‘m ( q)q pressure . )
‘N\
]

Lc)\p
<1  to regions of W pressure.

2. THE CORIOLIS EFFECT — Earth’s Y@ ‘\‘614\0"3 on its
axis causes winds to be deflected to the __ v \'3\14- in
the ovrthern  hemisphere and to the __ 1eFY  in

the Soul(\\ervx hemisphere.

[N
HTT/ ;

@

3.a. map view:

b. side/profile view

Chicago Buffalo Boston

D.J. Mills © 2000
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)

v 4. Cyclones and Anticyclones

HL
cLockK

C\c\ ¢ i< witse QOUVFLCY‘ Ql([kwa'se
a. Winds move in a clockwise outward spiral around a
/ /c,/; Dlesjore syslers
b. Winds move ina counterclockwnse inward spiral around a
[ow presiure SNk
“Activity:. On the map on. page 28,
') -‘Cor each S‘-La'l«»« W\cde[ ez—tem{ the
c]naH a-F—H,\g wind ormu ond e o hewl’of "
m orres b ghas dhe Sdiveckin e cind 15 blowg

C\W.Lp Jamw O\Hrvwb ‘\‘ﬁ ﬂ/\dw Hre jenera(
é\l(ac’\()y\ (»‘# \ f‘ l Aj

D. Wind Speed
1. The speed of the wind is determined g

by the Q(PPF@ Yen <@ ik
e \'a PY‘eSJu\ﬁe
2. Pressure gradnent- /‘hqer‘en((’ WG DN’&SqPQ
between placeg
3. A< the @ressahe a)“cw//e/h[ ,‘ncreafes;
L/ nd 5@654 rhcreasef

_—

L
pressure gradient

wind speed

D.J. Mills © 2000
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*/lOLLAND
LMIRA
’JAMEsrowd/ il
/. / / N ~

a. Where is the pressure gradient the greatest? _/meoan / dﬂ%‘/“ﬂﬂ/ o
b. Where are the winds strongest/highest wind? o/ /C[o%ﬂ%[

E. Global Winds
The unequal distribution of solar energy (insolation), in terms
of both intensity and duration, causes unequal heating of Earth.
Differences in temperature cause differences in pressure which
result in winds.
Cooler air, being denser, sinks toward Earth due to gravity.
This causes warmer, less dense air to rise.

- Global windi:(!circulation, ona
N YOLAR
he )

o
e

Earth’s rotation causes the “Cariolis
Effect” which results in the three (or
six) cell circulation of winds as
illustrated on the next page.

D.]. Mills © 2000
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. | Earth Science
Reference Charts

page

N
. ] )
N
—
\_/

D.J. Mills © 2000




o~ : Meteorology = 33

J | Earth Science

Reference Charts
page |

\\ Prevouli "
| WﬁSé‘erliej
é//
) \ Pola'\f‘ .
Fasterlies
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VII.
A.

AIR MASSES AND FRONTS

Ar mass - a large body of airin t

with similar characteristics of:
mgl'.S‘{'Mf(

Meteorology =~ 34

e troposphere
@r_

femPer«
HreSSure

1. source region =

! . \
a g’;ecgmphrc €GN

/,wa'e- a0y maSS

‘Fgr‘n*zs ( (féve/c;ai )

This happens as air stagnates (sits
Earth’s surface for a period of time acquiring

) over a particular part of
the temperature

and/or moisture characteristics of the surface.

2. Types of air masses

- originates in the tropics (low latitudes).

da. ] Y‘C"Dl‘ cq
It is characterized by he 5‘]’)
b. Rlar

latitudes). Itis characterized by |
- originates in ice covered arctic regions

~originates in polar regions (high

[ola S emp

Nyl

c.  Archic
(in winter only‘. Itis _very cole
d. Eﬁi{a“'ﬁi’[@

- originat’es in the doldrims near the

equétor. It is very hot and humid. This type of air mass

almost T{?ever influences weath
£ VT TN evl.{-a

Ay
f. MariHwme
W e X

er in the United States.
- originates over land masses. Itis

- originates over water. Itis

3. Air masses are a combination of temperature and

moisture conditions.

SYMBOL NAME OF AIR MASS CHARACTERISITICS
- P contnewtal P‘/d - cold +dry
mT er‘f//’:f)_zimplcq / arm & OIS +
C,T CGn%IM?:;iC;CG/ hot 4 C/’Y -
MP mc1r/7l;;4ioibr | cw/ ¢ /m,_%/—

D.3. Mills © 2000
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—= 4. Illustrated below are the source regions of air masses that

C ) affect the weather of North America. The arrows indicate
the tracks/paths that these air masses usually follow.

1. Types of Fronts Map Symbol

b. __LWav . 'Y
(8 S‘l a+ o Gry D.J. Mills © 2000




0002 O SIW 'C'a

N

...the leading edge of cold

/3 MaN LS

CoLD FRONT

air that is advancing and displacing warmer air.

Lrand 2/ /ffw;f /tam;[ & )ﬂaw,ﬂdq /zwa& 7

< amols alb Gi"—m‘h&S

CoLD A

—————

,J:>

caumv ‘ommbus

G(ré%w//

9f - ABOIOIC:IAW



...the leading ed
a g1 kp .

(VAR Y| FRONT

of warm air

1,J-€14a

hat is advancing and dlsplacmg colder air,

o/j/
4

O oz /t

0002 O SIIW "['C

_}
N

C l’\\Ccho
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VIII. AREAS OF RAINFALL
A. KOgrsiea on m/% LA e
rrJIES f@x/mndc cools [t des pt k”«p}
conden. yeé clowd s * Drecfml‘r/roy\

\w.f)

1. _ / ndrourd side of a mountain

Aﬁ’\r\f\_\\)

(N o s

e v i -0 N

TR ) AN
.. M’t’i > Comupre 53e3
\—%? LGV S

dry

Syoﬁ%ne

Se&“h Mou.h'\'q(f\s

2. o\C\V up S - the equatorial region where warm

humid air rises as a result of convection. This produces
thunderstorms almost daily.

Earth Science Reference
Charts page
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Pressure Systems (including Hurricanes)

HIGH
g SURFACE OF THE EARTH

W]
sl
L

= o
8%

: ) o

' — = P
ity clt Yy uli “ - Hh
N s R ¥
CHICAGO o Bufraro 9~ D BOSTON

Q o - L ’
g ] g / ]

By

B. Areas of Little Precipitation — regions on Earth where air is
sinking , Compresces , _tarnn S and
becomes less himid or drier.,
1. (oouancd sk of proen: ”
2. Aerne LA oo
3. A Ad

C. Rainfall Comparisons:
1. Death Valley, California — average rainfall [ inch per year.

- 2. Cherrapunja, India — average rainfall __ 457 inches per year.
Y, 3. Amazon Valley in Brazil — it may rain ey cAduy ;
‘ 4. Deserts of Peru (South America) - it does not rain for d’

Mlaan”  atatime.

D.J. Mills © 2000
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—

IX. Weather Maps )
A. Station Models — On weather maps the weather conditions for each '
weather station are shown by symbols arranged in and around a small

circle. These symbols and the circle makeup a station model, which gives

the latest readings for the most important weather variables.

AMOUNT OF CLOUD COVER
O Clear
0 ParHy Cloudy

BAROMETRIC PRESSURE

TEM(Pf;;\TURE & Comp\d'eiy C\oucj] ( mllbars) _
Number Ger 10 and decimol P:..v\“
are omitted. A
VISIBILITY : Abese 500, place 9in front ot recwlmﬁ
Cems \CS) Below 500, p\&cc 10 wn Seont d?mad-nj
PRESENT WEATHER 55 13 _
TR = H~ U}_ . ~23\ < BAROMETER mEND(pM'f 3 hf‘S-)
2:' 22(\.)%( ;‘:%ek?“e‘;_ ‘ 25 Symbols be¥ofe nu"‘baf‘
= Fog VY SHOWERS St o &3 + pressure higherthan 3 hrs.agqe
9 DRIZZLE A HALL / — pressure lower +han 3 hrs.age
&5 SLEET S’,’mbols a‘;{‘ef Y\\a-""“bﬁlr
DEW PDINT(“‘ . / ssure cising s1east
(“F) ) \ (:P::ss:rc Fa\\i':)q ﬁe&d;‘\l'l_ ; )
— pressure has remaned st .
' DPecimal Pent omted From
WIND SPEED veading
Whele Feccther = 10 Knits PREC(PITATION
Hatf feather = 5 Knets . (inches po.s‘\ L \'\ours)

WIND DIRECTION

w:no\ u\u-'»(t',’S »\O&JS ulon% sha;{'
Yoward center of s-\'a:\‘ion model .

B. Storm Tracks

D.J. Mills © 2000
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2. Satellite Map

/C(Ce 7L/743 +rQI/‘-(,‘quk((

ovey paf,{ ‘f‘ Z_

-~ - LT j ~,l"=§%§.:; 55

SATELLITE PHOTO — &= =
June 16,1975

RO

e o oo o s e

awe e coss oo YARNIDIEN

AR R LI
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D. Lake Effect Snowfall

‘Northwest
wind

COLD AR
15°C

Canada

Erie-Ontario Lowlands
Western New York State
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CLIMATE

I. Climate - __ /;w—g é%/m wé’a??é
Cﬂjﬂm‘&d mfmy i’ a/uﬁba,q/ w&ovéu

A.TEMPERATURE _FACTORS :

1. LATITUDE :

a. Average Yearly temperature :

1)

P

1

Indirect Rays

3= Direct Rays

I

J
) Aslatitude __/ACr€g s€5 | (3 Average
Yearly
average yearly tempertature Temp.
| decreases
0° ——p 90"
LAT.

b. Yearly temperature range :
NORTHERN HEMISPHERE

(1)

| 6 months later

Indirect Rays
M i
Short Daylight Period OZZn:";:;n ]::y; d
Z erio

- cld
C_CA) (/UC(rm_,.,. £ 2001
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¥

//’aﬁ\&_ ' ’QW LATITUDE J
m[’(_l LATITUDE

h (C LATITUDE

Temperature

JFMAMJJASOND

MONTH

1
(3) As latitude _/MC\2GC2l2° | (4) T:{,;:Z,iamre

Range

yearly temperature range

MLy .
0° —> 90°

LAT.
c. Average Yearly Temperature vs. Yearly Temperature Range )
- Average Yearly Yearly Temperature
Temperature Range
Valdivia, Chile 53°F 116°F ( from 46°to 62°F )
Peking , China 53°F 55°F ( from 24°to 79°F)

W

ALTITUDE :

a.

Q'erage yearly
temperature

l"“]'/\ average yearly
Y temperature

" Altitude

i e Mills (&) 2001
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i b. As altitude ANChp2n, » €.
) Average
¢ g Yearly
ve
average yearly temperature Temperature

Smne). ~

ALTITUDE

dr0e 0,
l
l

3. OCEAN _ CURRENTS :

a. Ocean currents may make the climate of a coastal region warmer or colder
than normal for its latitude.

EQUATORIGL rpp
A GUATORAL

N KEY : warm currrent /—j

"cold current = —~———x

Mills() 2001
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b. Warmer or Colder ?

Due to ocean currents , the

(1) east coast of North America is WUrm e~  thannormal.

(2) west coast of North Americais ___ 00 I Ev” than normal.

(3) east coast of South Americais ___( Gy m €ev” than normal.

(4) west coast of South America is Co 0( eV than normal .

(5) west coast of Africa and Europe is CGo I@ ¥ than normal .

(6) northwestern Europe (Iceland, Great Britain and Scandinavia) is

Lnyme v~ than normal

4. MARINE vs. CONTINENTAL

a. Sea or land locations affect temperature ranges. Since land gains and loses heat

much more quickly than water, land areas tend to have ___ LA AV mer—

summers and Co Ol e winters. Coastal areas near the ocean have

cooler summers and milder / warmer winters.

Coastal areas have marine climates with a A) Vvlql l yearly temperature

range. Continental interiors ( land areas ) have continental climates with a

lav ‘3 eV yearly temperature range.

(1) Location X : _Coiniin QVVLG ‘ climate ; Qr € C"JQV yearly
‘temperature range. ~
(2) LocationY : __ivwuuvin€ climate ; __Sm< / [ er yearly
temperature range.

Mills (<) 2001
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T B. RAINFALL _FACTORS

1. LATITUDE

produces global wind belts and pressure belts.
determine the wetness or dryness of a particular
re regions occur where air is rising. As air rises, it

hich causes condensation and precipitation to occur.
(wetness) , and high

ryness).

a. Uneven heating of the Earth
These “pressure belts”
location. Low pressu

expands and cools, w
Thus low pressure regions are areas of rainfall

pressure regions are areas that lack rainfall (d

qucker )
v 7

/

20N S

(4]
(1) What latitudes are areas of rainfall / wetness ? O (@
5 ,
(o0° N '3";5
(2) What latitudes are areas that lack rainfall / dryness ?

T Q\\or:{ lux"l‘u‘&) ) 96‘ )\i. *\S
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2. MOUNTAINS - The Orographic Effect

‘

b. Windward vs. leeward
(1) Rainfall occurs on the _{»/ A f} Lot \’b(' side of the mountain where
air is VIS ingG,

(2) Itisdry onthe QQUJOLVLQ side of the mountain where
air is Sinling

3. DISTANCE FROM THE SEA and PREVAILING WINDS
Nearness to the ocean is no guarantee of rainfall. Where prevailing winds blgw from

the ocean, the areas closest to the ocean generally receive more rain. Prevailing wmds
that blow from the interior of a continent bnno less rain to a region.

T e g ; e
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