Table of Contents

Introduction 4
Chapter 1
Cind Creared 4
Chapter 2
What Causes Weather 8
World Climsre Zones 1a
B e o e s L S e R e R e 12
Tow fo Read o Weather Map 14
Jet Seream 14
El Nifio 13
Chapter 3
Waler in [he Atmosplery 0
Clouds i
Warm Front 2a
Culid Fromt 18
Fog &1}

Chapter 4
I hunderstarms

Lighming

Chapter 5

Dangerous Thunderstorms i

Hail and Wind Damage.... A0

Tomadocs 42
Chapter 6

Hurricane: o
Chapter 7

Winler Slonms 34
Chapter 8

Wild Weather LE)
Chapter 9

£limate in the Past 04

MNozh's Flood — Key to the Tast i
TheToe Rt i

Chapter 10

Future Climate et}
Chapter 11

Obserang Ahe WeathEr .. .ocii i iisieremeis 74
Chapter 12

G rea b, A VBT e s e 0D

Index and Credits B




Chapter 1
God Created

o used His infinite wisdom to ereate this
earth. From the smallest to the largest
featurc of creation, He displuys His
intelligence, Jove, and carelul atention 1o detail,
Guod placed the moon 240,000 miles (384,000
kin) away fiomn the earth  exactly the right
distance to cause small tides in the veean. If the
moon were 4 little closer, 11 would cause severe
liddes and Mooading, 1711 were only 30000 miles
(ROILD00 km) away instead of 24
tides would cover most of the continents twice a
day. If the moon were Larther away, much of the
aeean would become heavily polluted. Tides mix
the neean warer. The mixing helps to keep the
aceans b by exposing more of the warer to
sunlight and by dispersing pollution, The ameun|
af water in the geean is imporiant as well, because
the neeans are large encugh to dilute pollution.
Dnd you know that the sun is 400 times the
size of the moan, and ils distance 15 400 times the
distance of the moon from the earth? That is why
the sun and moon, the greater and lesser lighls of
Genesis 116, leok the smne size in the sky.
The earth apins on its axis at just the right
speed  onee around every day. IFit soun slower,

PRESOE T A

the light side
would be taa
hot for lile
and the dark
side wonld be
e eold. If
the carth spun
any faster il
winld cause
fierce winds
o hlow.

Ifthe
varth’s Lilt
were smaller. the higher latitudes would be oo
cold und an iov age would develop. If the tilt werz
wrealer, surlace temperatures would fluctuate
wildly. more so than today. making the climate
more unstable, The il gives us our symmer
gronwing seasan. God has provided a time for us to
grow our food everywhere on earth. excepr for the
North and South Peles,

Cienl placed just the right amount of warer
wapor and carbon dicxide in the atmosphere. Our
occan is the fghe size to maintain the proper
hulunce o waler vapor in the atmosphers. These

gases cause the earth to
act like & giant preen-
house, I thene were much
less of these gases, the
earth would be o cold.
Although these invisible
gases mike up about
(.1 percent of the
dlmosphere, they cause
the earth t be nboul
LG E: I warmer, 1T
there were nuech more of
these gases, the carth
wonld be oo hal,

Ciod prut exactly the
right amount of oy gen in
the atmosphere. The
almosphene is composed
al'about 21 percent
oxygen. 78 percent
nitrogen, 0.9 pereent




capor and
mare oxygen, the
provesses in our bodies would react ¢

anvaen would cause fires to bum so guickly that

they would provide less suslained warmth and
rnor\:. demger, Torest [res would rage cumplml\u
wut ol conerel. | there were less exygen in our
atmosphere, processes in vur bodies would oper-
ate too slowly,

The vxypen level also is responsible or the
ameunt of pzone in the stratosphere, Owane
proteets us [rom mos! of the dangerous uleraviclet
that ome [rom the sun by absorbing them,
This type of light causes skin cancer n man and
animals. A little ultravielet Tight still gets through,
S00We NS sunsuresn 1o protect our skin,

The atmosphere’s thickness proteets us From
the 20 millsan meteors that hit the earth gach day
at sapeeds averaging [0 milesssec. The vast
majority burmn up belore they reach the
round.

Cind even made the carth
Jjust the right sise Lot gravily
to hold ear water anid
the alrmashere in
place.

w Lasl More

Our warld was specially jed with design
and purpose. [n many olher ways, Jesus made sure
thal this warld would be a good home for us, For
thase who choose ta listen, all ereation shauts of
His wondrous works and Flis love:

gy of bim fivan the cie
fearly secw, bell
A by the things that are meagde, even
1 power and Godlead: se thal they

L

are withowt evcuse [Romans £:20).




Chapter 2

What Causes Weather

eather is the mamentary condition of

tlye wir. Fesides temperalure and

precipitation, it includes wind direclion
and wind speed. visibility, the amount of water
vapor, air prassure, claud eo ditions, and air
guaality. Previpitation i : that falls from
rh; in the form of ral i 113, SOV,
lail, or drizzle. Alr quality 3 determined by how
much dust, hage, or pellution is in the air.

The weather also depends an the latimde 2nd
how close (o the acean you are. During winter in
the harthern Hemisphere, it 1s usually very cold
in Saskatchevan, Canada, while in ‘Texas the
wealher is mild, Summer temperatires are coo
in northers Harepe than in southern Turope. [t
makes a difference whether you live in Seartle,
Washington, cluse 1o the ocean, or in Bismarck,
MNurth Draketa, tar from the occan at il
Tatitude.

5 EHTNE

The Weather Engine
The sun is the ultimate cause of w
ighl enters the atmosphere its rays are either
ub\nrhed by the air or reflected back w
fiom the white clowds, Sunlight that mal
the ground is heth absorbed and reflected, Maost of
the reflected light goes back into space. The
sunlight absorbed at the carth’s surface heats the
ground. As the surl ns. it hears the amo-
sphen: abuove it

The ground and atmosph ere con rinuglly Jose
heat by { v i hle riys that coal
the land ar night). Many ol these infrared rays arc
absorbed by the almosphere, but those that eseape
intu space canse the eooling. Clowds acl like a
blanket to keep the carh warner at night. They
absorb most of the infrared radiation and redireet
some ol back Lo the ground. As a result, (e
gr .)umi am, air below the elouds do nat coal off

I'he iufl'nrcd rudistion cocls the earth at night.
When the sun comes up, the sunshing wearms the
wround and air. why the air cools at night
and warms during the day, [1'the days are long
and the mights shert during summer, more heat is
gined by sunshine than is lost by inftarel radia-

n a 24-hour peried, So lemperanires wanm as
swmnmer approaches, 1L works the apposite in

he shorter days and longer nights result

in more loss of heat in o 24-hour period. As winer
cemes, lemperatures hecome colder.

winle

The difTerence between daytime sunshine snd
nighe-time infrared cooling also causes lempera-
ture dillerences hetween the wapics and polar
lutitucles. These temperamre differences cause an
air pressurc change, which pushes the carth’s
winds, Afr blows from high pressure o low
prussure. Uor example, the air inside a tire is ata
higher pressure than the atmosphere. There are
more air molecules per cubic inch or cubic venti-
meter in (he tire than in the abmosphere, 5o when
vou loosen the valve, the air Nows out of the tire,
Tt works the same way in the atmasphere.




Becayse ol e urth spinning on ils o
flov in the atmasphere is more complicated, The
Spin causes air i move to the right in the North-
vrn Hemisphere and to the left in the Southern
Hemasphere, This dellecting foree on air 33 called
the Caralis force. As air blaws from high o low

pressure, the Corielis force causes it to circulate in
a spiral avound the low pressure center. The air
spirals counterclockwise around a low center in

the Newthern Hemisphers and clockwise in the
Seuthem Hemisphere, Becanse the air is spirzling
toveards the center of the low, it is foreed upward,
freming clouds and procipitation.

The Corialis farce in the Northem Hemisphere
is like a disk rotating counterclock-
wise Pretend yvou are at the
center ol the disk, Il yau
throw & ball toward a

")C" \cﬂgiﬂc.

target on the edge of the disk, the ball will miss w
the right, It will appear that the ball was deflected
1o the right, Whit really huppencd was thar as the
hall reached the edge, the disk rotated 1o the leli
underneath the ball. It works the same in the
dlmuosphere us the earth rotates,

Air wenerully rises at the equator. From there
it spreacds aarlh and south, Air sinks ul aboul 30°
latimde. At that laticude it hits the ground and is
forced both north and south. The air spreading
bauk toward the equaror forms a clesed cireula-
tion. Twa ether clused] vireulations are foend in
the middle and high latitudes of each hemisphere.
The earth has a total of six civeulations. This is

the planel’s sverige or general eirou-
lation cansed by the weather




hie general cireulation is importmt in

delermining the climate ala particular

point on the carth, There is a differ-
ence bemween climale and weather.
Climale is the weather we would
normally expect at any location. It
is the average woather condilion
for a particular place at a
particulur time. In Death
Walley, California, for
example, the climate is
wvery hotand dry during
the surnmer. [n Fairhanks,
Alaska, the winters arc
wery cold and the sum-
mers pleasanily warm,
Ty knesing the climate,
we can plan aur lives better,
If we know what lu expust,
wican be sale and cam-
lintahle even in a harsh
climate.

Recause of the pencral civeulation, cach
place on carth cxperiences o dilferent climate,
Where the air generally rises, lots of precipica-
tion is present. Sinking air, on the other hand,
brings dry air downward from high in the
atmosphere, As a resull, it is very wet near the
equater where [he air risvs. These are our
tropival rain forests. Many af the zarth’s
duserts are at 307 latinade, This is why the
great Sahara Desert is almost rainless, The mid
laritudes are much wetter than at 30° latilude
and the pules are cold and mostly dry.




Orther varables, in additien o the general
circulation. help to determine climate. & main

wviriuble is distanee from the ccean. The closer

1y the acean, especially inthe mid latiodes,
the wetter the elimare. The larther from (he
ceean, the drier. The presence of mountains is
also another variable, Mountains are conler
and welter, Upwind [Tom a mountain range is
wetter, while downwind it is dricer. The gen-
eral cireulation, land-neean distributivn, and
mountains all cause a complicared climate
patian.
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Weather Facts

Hottest

The hottest temaperature ever recorded
was 136.4°F 138°C), This reading was taken
in the shade a1t Azizia, Libya, September 13,
1922, Azizia 15 just north of the Sahura
Desert.

Dreath Valley, Califor u close
second, In 1913 it reached 134°F (3

In 1389 Queensland, Australia, seared o
P2 RGN (S EAPE):

The hottest place in the world is Dallol
in Ethopia. It is on the edge ol the Sahara
I and has ; e annual iempera-
lure of 93,3

Windiest

The highest recorded surlace wind speed was
atrnads in Texas. Iowas measured ar 230 mph
(430 kph).

On Mount Washington, in New Hampshire, »
st al wind wis ¢

Cnast in Antarctica has re-
corded winds of 200 mph {320 kph).

The Gieorge

i, Mo s,

Strangest

We've all heard he expression, “108 mining
cats and dogs.™ Well, an June 16, 1939, in
Trowbridpe. England, it acruslly “rained” tiny
fri Strony s hadl picked (hem up from
nenrhy ponds and they 21l back w earth with the
rain.

Wettest

Althougn Mt Walaleale has the highest yearly
average ramlall, 460 inches (168 cm) 2
Cherrapunii. India, holds the record Tor any one
vear. Cherrapunii is affected by the mansaon, so it
receivis much summer rainfall and little in the
i ing the month ol July 1861 it rained
5 (930 em); the tonal for the year was
awhopping 905,12 inches (2,259 cm)!
soonded amount of rain o fall in
one day was 7 ne 57 em) al Cilaos Ly
Reunivn. In the United States, Alvin, Tesas,
received 43 inches (109 em) of rain i one day.
“I'hat is more rain than most places in North
America rece

I'he Jarges

e all viar,

est amoun| of tainlall in one hour was
e (e in ol Missouri, and al

K ilauea Sugar Plantation, [lawaii.




Coldest

The eoldest temperature ever recorded
in the world was -1 29°F (-89°C ), I| was
measurad July 21, L#E3, at Vestok on the
Antaretic lee Sheet at 11,200 feer (3,400
m) ubuye sea level. At that temperature
carbon dioxide can frecze to dry ice.

Siberia has the sceond coldest record,
L heir record low i3 only -90°F (-68C.
The coldest temperature ever recorded in
Morth America was -B1°F (-63°C) at Snag,
Yukon Territory, Canada.

Did you know that fresh snow rellects about
90 pereent of (he solar radiation (heat and light
enerzy ) hack into the atmosphere? The snow
surface receives so little heat the air ybove it slays
cold.

Lowest

The lowwest air pressure on carth probably
oceurs at the ceater ol u lamade. 11 is doubeful if it
could ever be measured. 1t would be very difficult
o place a barometer ar the center, and i1t could
be done the winds would no doubl destay .

Ivphoon Tip had he lowest air pressure ever
recorded; it was 2584 inches (63.3 em) on Oeto-
ber 12, 19749,

Siberica.
Deepest
‘The sneswfall on M1, Rainier, Washingran, in
the 197172 season was 93.3 feet (28.3 m) or
1,122 in. This is the L..8. snow scason reeord,

In 1921, 6.3 feer (1.9 m) of snow £l al Silver
Lake, Colorado, in just 24 hours,

London, England, recorded snowdrifts of 15
feel 14,6 m) in [RAELL

Fastest

What was prahahly one of the fastest
lempernture changes happened in Spearfish, South
Nakata, on January 22, 1943 3 in the
morning the temperature rose $9°F (27°C) in just
L0 Tiinus.

Driest

Towir ol the driest areas of the world ure
nerthern Chile and the castern Sahara
Desert. Mozl yvears they do not receive any
rainfull, In fact, Calama, Chile. didn't have
aceap of rain from 1570 to 1971, That's
BI] ithout rain!

Did you know that lhe wp of the
Antarelic iee sheel normally receives only
an inch (2.5 cm) of water in the form off
snow each year? In faet, it is valled a polar
desert. Remember thul Anlarctica is a
continent of lund layered with ice. Where
Go vou think its 10,0000 feet (3,050 m) of
s could have came from, il the precipita-
tion is this low? {Sce pages 6869}




How to Read a Weather Map

fyou watch the wealher on TV orread a

newspapet’s weather report, you will usually

see o westher map displaved. This map will
have low and high pressure centers with lines
drawn around them, Relure the map can be drawn,
however, weather abservations at the same time
must be taken from all over the earlh.

There are two types of weather observations,
(Ine type is the surface observation, Each weather
station takes measuranents of temperalure, dew
puint, clouds, precipitation, pressure, and wind
spead and direetion. These are sent out by com-
puter 1o pther stations at lzast once pn hour. The
second type ol vhservation is the upper air ohser-
vation. This is done by weather balloons and
taken bwice & day. The instrument on the balloon
measies (he lemperature. dew point and pressure
in the atmasphere up e 100000 feet (30,500 m).
radar tracks the balloon and provid
on and specd. All these sheervations
are then plotted on maps. Weather maps used to
b trawn by hand but now computers draw them.

O a surlace map, lines cennecting stations
wilh eyual pressure ane drawn. From these lines
we find where the low pressure und high pressure
centers are. On the map vou will see the location
of high pressure centers labeled with “H,™ amd low
press cnters labeled with “L.7 High pressure
areas are penerally good weather areas. except in
winter e lemperalures may be celd, like in an
Adetic high that moves southwar] from Canada or
Alaska. Low pressure areas are generally areas of
stormy wenther.

You will alse see weather fronts on the map.
A front is o boundury belween air of different
temperature and moisture content, 11 he ront is
not moving it is called a stationary ront anid is
e by aline with altomating triangles and

semicircles. If the enld air, which s usually to the
north or west

s displacing the warm wir, i1 35 2
lis Tabeled by a line with triangles,
The triangles are drawn poinling in the dirzction
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Suigies wendier map e Coiober 23, 1996

by o line with semieireles, the rounded part
pairting in the direction of mavemenl, which is
usually montheaard,

Using weather vhservations. the locations ol
all the fronts on a weather map, and the jet stream,
the wenlherperson can now inake o for From
studying the aumesphers and the many scicnlific
precesses that oveur, metcorologists have devel-
oped equations. "Thess equations are fed into one
ol the worlds fastest computers und projeeted
into the future, After millions of computer vpers-
tions, the pasition ol the jet stream, the Tranls, and
the pressure centers are estimated in the future,
This information is plotted en [orecast maps at hig
wenlher venters and sent all aver the world o
amaller weather sizions,

The weatherperson at cach weather slalion
receives lines an a map that represent the future
weather pattern. [e or she must then interpret

these lines for their ared. Crver the years weulher
mips have improved. They are net perfect, how-
ever Meleorelogists do not know enough about
the atrmpsphers, nor do they have enough observa-
tions. Thew need bigger and faster computers, Sa
the weather maps still lave 1o be interpreted. Even
i the weather maps were perfect, il would be
difficult 1 lorecast the exact weather lor (heir
specific area. A weatherperson works from lines
o the map, radar, and satellile pletures to predict
temperalune, precipitation, wind, and clowd condi-
tions. They alse issue advisorics, watches
warnings. Many times lore B
timmes il is difficnlt. That explains why weather
lirgrasts are sumetimes incorrect,

Memaory Tip: A science reacher in southem
Califarnia taught his students how to remember
the difference between o cold and warm front.
Think of the triangles as icicles and the semi-
circles as bl

L
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