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= 0NpUTER

FOR APPLE® Il +/lle/llc COMPUTERS
1. FoIIowrn manufacturersmstructrons connect your computer and disk
prrveto monitor o
2. Insert the Ero gram drskrnéo thedrskd vea cho e the drive door.
3.1 Hrn on yo rcono\p teran rtor rfA the vo ume
4. The title’screen Iappear owe by the program menu.

FOR COMMODORE 64™ COMPUTERS
L FoIIowrng manufacturers Instructions, connect your computer and disk
rive to & monitor or TV.
% nsert th eﬂrogoam drskrnéothedrsk rrveandclop e the drive door.
urn on uterg monitor RIM Pe V0
“CBS", 8 and press RETURN. Then type RUNandpress

5T etrtle scrgeen will appear, followed by the program menu.

FOR IBM® PERSONAL COMPUTERS AND PCjr.
Youwill need your DOS disk each time you run the program.

If our IBM PC has 64K, you must use DOS 1.1. If your IBM PC has
K, you may use DOSlyl DOS2.00rD (S) y

On the IBM PéZJr , you must use DOS 2.1 The optronal BASIC cartridge
IS also require

L.Pla ethe DOS disk in Drive Aand t ou compyter, PCjr users:
; WrEnr el E b b bt

en heA>a ears %fICATge press ENT

rs rg v,et e DOS disk an pzlace Ee program disk
% rrveA f N “CBS” Then press E
5. The tide scr nw appear fol owed bythe program menu.

PRINTER OPTION
Same activities allow you to Jrnt P fO\BQh s of your data. IL you have a
prrnter be sure It IS connect ollow the instructions that appear on
he computer screen for receiving a printout.



HOW TO USE FORECAST!

HOWTO USE FORECAST!

(iet set to unlock the m¥ster|es ehlndweather redlct onwnh FO dECAST|
ourat omeweatherds athn This p ro#[r?m u| qas eendeS| to introduce
(r)g |% epregarman explain the sclentiric mmpesusedbyp essmnasto
ram |tself|sself -explanator n¥ Just load it into rcomPuter
g We on(}/o I way {0 beco |g namateurw athercaster
ISdIVI ed Into five activity tools:

The Weather Forecaster ,
Input daﬂY \f\]/eather data and ?u 1l be %ble to predict the weather for this after-
noon, tonight and tomorrow 0ften with amazing accuracy.

Copvert! from FARENNAL D Celats. yand oeed from il pr
onvert temperature from Fahrenheit to Celsius, wind speed from.miles per hour
to knots, andpatmospherlc pressureefrom mcﬁes o%NmerCLEer omln B?ars P

The Weather Keeper

éjrown dail Iog of what othngature has been up to that allows you to store
na print out you own weatner data

The Weather Traveller
N?tlonal we?thercast data bas?d on 10; gears of compl} hons provides weather
Information for every region of the nation, any time ot the year.

The Weather Tracker
Follow the patterns of hurricanes and predict where theyll strike next!

gomeof these activities rg uire the use (?fabankformzﬁt)teddlskto re%ord our
&aon é)one on hand So youte ready to log your observations when the com-
puter asks you to do so

So don’t wait for a ralny day! Now is the time to get into FORECAST!






INTRODUCTION

INTRODUCTION

In.order for the program to produce an accurate weather forecas must
cﬁlserve presentp %er co% itions accurate?y ang Input t ﬁem prof{eHy Into the

fi}p

establlsh ro tmeofobservm hew ther at the same time each (a
Wﬁ amcertada Hvané qﬁ First, ouw?%ea[)%toseetheweat%erc%rges
' 24-hour period. Secon ¢ entries’into the WeatherKeeper section and you
(ibseryations vvbll he morﬁ conmsf]ent
Lets start observing the weather!

SKY CONDITIONS
Iteport skies as follows:
1 - Ifthe sky is cloudless or less than Yioof the sky contains clouds.
2 .PARTLY CLOUDY: " If the sky s Yo-Y2 covered bgclouds
3. MOSTLY CLOUDY:  Ifthe sky is %>-%) covered g{clouds
4. OVERCAST:  Ifthe entire sky is covered by clouds

1 Clear 2. Partly Cloudy 3. Mostly Cloudy 4. Overcast
PRECIPITATION
ane A cloud COﬂdI'[IOV}haS been gutters and downspouts.
corge to see ITILIS raining, 2.

TE RAIN:
s?owm orl |ssome ogherf Indl vidual ar op%are not clearly identifi-
ofpreci |te1t|on SUQ assee(s reezing able: spra% |sa rvable &ust hove
zzle or hall. Then eterming Eave an oI er ar surfaces;

[
e
Ihe nges r

eIowmg rXanner Fggrsr 0m swishing to gentle
Sca tereMogJ haI; do notcompletej 3I-EA
S £

Wetane ? urface (r g S0 11 Hseemmg nyfa(!sm heets: individ-
uulratrlgn a?eae%%rl] Itslggn slight spray is rogs g tootJ e ?blne’ el

a several inch 3|s
%serv%d over pa emen dIdﬁ / %e}?vetp ovqerhar sur?c ﬁ
orm sjowly; soun on roofi ran eﬁ sru moret an v;fs
rom slow Dattering to gentle swishing; f a sou on roofs res m-
steady small streams may flow in esr rums or |stant roar.
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The intensity of snow is determjned Report snow intensity by rate of
? visib ﬁn an bg rat ?accumu’at?on accu u(atlon asP ﬁowsy Y

Eear 0 offler 0 sructons
visibi suc as fo }w 1. LIGHT SNOW

S
accumulates at a rate of one inch ever
etc., t nrepor vﬂlblfntyas ?fows 923 hours y

LJGHT SNOW: 2. \[E SNOW
V|5|!) h@ urlng falling snow is & stat- acchmu ates at a rate of one inch every
utemleormo W ours

V|s ility d urngPWn nowwlegls than acc uIatesataraeofoveronelnch
sA)aStuateu r?ue ¢, but no ess than 96 per hour,

VIgEA éurln falling snow is less than
%safyemleg J

Af lete th k dTEMPERATUSRE d the th

er you complete the sky con It% easy fo read the thermometer.
(5 1% |tat|8no servations, Ih Exampfie}flndlcatesa temperature of
jw er ometerto etermme eou

0or tempera vﬁ%elfPossahe the ther- riu also can read { emperatures with

mometer shou praee Inan aCe smsh omet e[)
Instrument shelter. This |s%box like nee a wet-pulh tem eraéure
ermome to caIc ate relative um|d| nd dew-

stru ture that protects.t t%/

ter rrom eXRosu e to glirect sunsh |g oint temperatures. T %et IS tem-
g{em Itatlon ang con ensan?n and it eraure ma eawe ther ometer
so.provides agequate ventilation. etclothora ﬁ %

Tyou onot Ve an Inst umentshel- cotto an wra |tarou Pf
te H rﬂ onservers ono— rmom ter. ett wind blow
E)g e thermometer on th eP {th er ometer for ewmlnutes

% our ome approximately Tive to Wmnt ermometerlthere |sno

eta ovethe ound, Protect it en read the temperature.
?gm reuP [tation an sunsqlne with exampe2 the wet- bui tePnperature|562

any type of Inexpensive shelter
130 1QQ
120 120
110 100 110
100 90 80 90
80 70 70
60 50 60 50
40 40
30 30
20 20
10 10
0 0
- -10 20 -10
w0 P Bl o 2 Exaple 2
xample - Xam
op o0 Thermol?neter -50 Wetbub
reading 70°E S Temperature 62°E



Youneed a

alr pressure at your

This bar

uhe In Inch
other bargmeters. B

sure in units of millibars
thearrgressurS IS Detween
nd*30 ser{o
29.50 inches, Thus t eestrmate alr

Inches

ocation.

incﬁe'g gmse%% Iy
65 0

mercur

0 Inches an

C?O

INTRODUCTION

AIR PRESSURE
barometer to determine the

omefer |nd|cate air pres-
OWEVET,

mete alr gres

b

mer-

Bressure 15 about 29.60 inches 0

¥ Most arometers have exact
kers and no apérroxrrﬂa lonsare .

necessary Wwhen you wish to record air

pressure;

RISING

3.

| .

1.

SLOW
MODERATE

RAPID

Pressure Tendency

5.

7.

FALLING

\

AIthoug the a%tual a C[e%ressure IS

}[{;[_I‘Hg rtant, t Cy o rise or

gressure tendency— at the time
servation IS even mare important.
0St amateur weather ?bse Vers do
not P owthg rules “exact
shou recor heﬁ) ?]ureever%hour
or at asteer ree 8[3
arometers have a “set dial.” Thre
ours é)rror ornputt\hr? []ess e afa
ur computer, ling't
wrt tearrg essure. bservet
Pressure a nw en HOU are rea
nput the a] Recor he differe ce in
Pres%urg this IS Rrac Ical, at least
ar meter [i Katt e time of
arne ecord the nee-
e moved oward ero g
prelgsure?a cnif mov

: e ?éh?ency i he oo

ﬁRESSURE RISING RAPIDLY:

e

more per hour,
2. PR SSURE RISING MODERATELY.

\a/\é{)?é] ervn%rg\ Hhetateof 04 Meh o
3 PRES U%EL;RISINGSLQV\/LY

g“éthg.Vrﬁﬁt He et o .08 fehor
er rour

4 PRESSU ISSTEADY
mene ert rgss re ch n%esOOI
Inch or less or er hour

D, PRESSUEFALLING L

Whenever the pressure |
{71 h; 33_‘
rrfaerrrr A L E .
e, Fre'hrr N

% Fo rn%at PheSrSaLLe 0?006 rﬂ&ror
(‘J) E Or more per hour.
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crﬁ'EOBnho‘tfethQ&%VraPntut& Bg {ﬁoftid%rrte gétﬁgrgy I?en 3?9 q[%/ %rneeseS “rﬁ%B w
en reading.alr pressure. Tr acfor  ter spou regrvheoru ?e eﬁo L ereWrcse LF

IS kHOWH as IUI’PQ[V&I’I&IIO%W ealr Inq.’;[ et
S

ressurﬁ nor gsess about 0y observe the ress reat Lpm.and

§ rﬁou rom % L/ oW, noc an e Inthe astth e

ﬁa gL t“unt%mm i e““ e sl
028 andafm ? nIc? h%ve fa R

en ou £0.03 Inch dur-
Bm Oa m. Eac vanatron tota mgthrs time penog

ereéhow 0 use the factor of diur- Sqund fgnfusrn 2 Witha littl Ce] pJ

—

na varrar O,ce it will become simple to In
é ou opserve the pr pressure at7am. diumalv arratron when youobserve air
and there has been nd change in the fast ~ pressure.

WIND DIRECTION AND SPEED

The final w athere emenlfs that must verthcal post will run true north and
he ohs rve topro ucea orecast are
wrn Irectjon an SH ou on‘éw nttov¥]adt till oon |m
etﬁrmraewrnd rection, fgrst the oHr and o awatc |rect %
gecrdew ich direction is noyth. Ifyou ﬁun The org Idway.betwee
onotJeofs ssacompass etermine ourh noo |ssout Ancren
north s fo %w sundra?opﬁrate on the same principle.
osr ion oft eNorth . FIna ate

gr the sun rises a roxr

Star rrs q g/ou ngr almost, Rt e east and sets agg X

exac oca ﬁg rrn ewest T JS |sesp Ia true round

r stars |nt Marc tg (f

ornt ot en ou have decided Atorth %ou
During t north fan be found by can sele Pth rconfrgass Irectio

obs rvrn es nat Ye noon stan-"  For example, | e nqrth, soch IS

or1:0 W saving tot he rear eaf Is to the right, an
trme At that trme the's WO any westis to the [eft.



Wnd d|rect|onskca{1rbe determined

Uil
St
w e |

INTRODUCTION

Ing win ont
|n atawm Vane,

0 not cpme Tro thes

mect on as su
Remember; \V/
Il'eCtIOHS WlndS are ame

w&%ﬂon rObT

NG SPEea IS measure

BEAUFORT
SCALE
NUMBER

0
1

2
3
4

(321

ﬁ%e WInas.
N you re

which the come
wsfrom the

erbé(é

?rdtwlnd

(ng aninstru-

record t
ou Shou
ent
to t

wea

hog

ent called an ne ome r If QH]donT
ave on?| use t JT ﬁy

I’O raminor
tO record. them.

dWe nPHarwﬂ%t e

ou will need to record ang n; put

Weathengrecast r Section 0
orecast the
understan

oW you are all set

rt?
. You also shou

ecome afirs-rate ama eurweat er
orec ster. eln atlon In the chap-
pyou Have fu

teﬁst at fol &

THE BEAUFORT SCALE FOR WIND

STATUTE KNOTS
MILES PER  (NAUTICAL
HOUR (MPH)  MILES)

Less than 1 Less than 1

13 13
47 4-6
8-12 7-10
13-18 11-16
19-24 17-21
25-31 22-21
32-38 28-33
39-46 34-40
47-54 41-47
55-63 48-55
64-72 56-63
73-82 64-71
83-92 72-80
93-103 81-89
104-114 90-99
115-125 100-108
126-136 109-115

EXPLANA-
TORY
TERMS
Calm

Light air

Light
bregeze

Gentle
hreeze

Moderate
breeze

Fresh
hreeze

Strong
breez
Moderate
gale
Fresh gale
Strong gale

Whole gale

Storm

Hurricane

OBSERVABLE DESCRIPTION

Calm; smoke rises vertically
D|rect|on of wind shown hy smoke
drift but not by wind vane
Wind felt on face; leaves rustie,
ordinary vane moved by wind
Leaves and small twjgs in constant
motion; wind extends light flag
Raises dust and looge paper; small
hranches are moved
Small trees in leaf begin to sway;
wavelets form on inland water
Large branches in motion; whistling
dinte e%raph wires: umbrellas
used with difficul
Whole trees in mot|on inconvenience
felt when Walkmg agamst wind
Breaks twigs from trees; impedes
progress generally
Sl|ght structural damage occurs;
chimneys and slates carried away
Seldom experienced inland; trees
grooted considerable structural
damage done
Very rarely experienced; accompanied
by Wwidespread damage
V|0I”ence and destruction
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WHAT IS METEOROLOGY?

eteorology is deflqed as the study of em eratures, air pressures, wmds
teamos ere aSISon g . rainfall ; Fdsnovvfall [t 1S
eat era er for castl Mark og)e 14 5 ou WI bettey understand
walnonces very ne ta Ifriculties a meteoro ga(ﬂst ncoun-

ases

th eweat er Ut no (ine 0€S an t |n tersrere r?]rolgﬁw IS 0r her Xf orecasts.

abouf It.” That 1S no ongerrr] Mo
ern day meteoro oglsts ith the use of tahsurroun s the part

comp telrs satellites, radar and hI?h with it Theouterllmlgo 6 e
H teleCcommunications a[)elmgl ov- abmosphere are ahout 22 mles
qorecastaccuramesFar y year above the ear 0st weather

ere 1S a CRVGF

n the followin ﬁha&z rs we will Pccursgnt fower m|Les It1s |q this

mJJ osm ayer of the atmosphere that we wll
S€asons have such

fe{ent g aces
erences In cancentrate our attention.



CHAPTER 1 TEMPERATURE

AJEW-%% nRJA/ea her

[f's no secret tha lhhe earth n its the earthurfacewnhm re ener
||mo sphere ett elrwarm r{nthe Second, teener romt ra¥s
owever, the rel t| ns entra$ P m e%area

nna fo the earpls such t We eart% % mooﬁ”ﬁ?:‘ Ir%htstaﬁet Isiadr{tree tog[ il

satmosP Ere are eae UP

evenly, result 1qm varjation as £ same ener

irln raturT his eatlgg Is the sEpeha overamuch lar ersurfaeare]
T mental cause of win storms ac %lvetn area then réceives a smaller
clouds, rain and snow. portion of the total energy.

The temperature OféHr affects alr
ressure, determings t ?amou

‘[ter v Poras eci fvo ume of air can
Inildan sresP nsl eforrlsmgan
escen ing ai curren[s Since Yem
erafure | SHC avitalf Ct?tj ese
eather conditions, It is ot or-
oughly understand it and |tse eCcts.

THE MOST VERTICAL RAYS OF

THE SUN ARE THE HOTTEST!

can determine this from geveral
Rservatlons First, the sunSrays are

otfer at noon, th nthey are most ver-
%lca O per endlcu ar to the earth’s sur-

B
t ?equator tb H the north and souﬁ\ WHAT HAPPENS TO THE
polgs & Rays oft € $Un are mos{ verlca SUN'S ENERGY?

i tor and least vertical at t The sun’ rays do not always heat the
oes Iﬁ ﬁe northern hemls% % ﬁ obéects tﬁ yencoun er, F&ehampr
ml rays are stron estlg e when he suns rays gon% ciu at ns
|c aré most vertl ﬁan much weaker Rarent materia ass, w
In [)ecember when they are least eatln |t Whent esun ra sstrlke
hca shiny ies such asmlrr rs the
ere are woreas(?rﬁ the sun’ rasare re 8 T Oﬁeo ecsalso
s re sthongestan erefore erm %r not heate the rays of

themostverthca These  the su are bsorbed are they con-
|n eseenl ||agrams owr] verte into eat
% per Tndlcu orvertlca rays ener llds rebeterh at-
'} s thro essatmos ereh t n

u S, wh
ffIiteq rays. As a result, they pass ect sor qag efter b
]]}tr?ntjeﬂqw ggse erg ¥ lf)sortbny P co ore smoot ects. T?ns exﬁ ains
Inijiiifities, such &s dust, and rriveat  why sand asolld the beach gets hot-
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terthant e ocean I| he after- Ir eratures drop approx-
41 d |n rﬂate %¥”l% {oreve[ Ospfgeto
gElln he summ rand vation. T

ese coolér mountain tem-
ar ercothln the winter. eraturFs also produce more snow
antat ower eEevatlons wher ttem
GOODABSORBERSARE  frogucerans o oo
Easy ¢ Geoe)aD RADIAB\TOR at heat
HEATC NSFERRED
gg;{)f] Reasgﬁg%gl oo "3%(3/ e Heal s Iafs SHred rough the e
th e ernoonA W T t ew ter [feat V ipRirDel '”Ioéee Ways.
055 Owkeat Itm ?Iar? wd} er- Ra sof the sun assthrou%hs ace or
noon an |smuc coo ert an% ea ergy from

L sparen og }s]eg g
cent watey. Consequently, ona e the stn to the éartn)
summer a It |sa do |d§ato head for 2 conoucn?

water In.or erto cool off. Since |Ltahes Heat s transferred by ﬂetual contact.

Wateralw metoheatandcoo %ects uchln erobdectswdl
oceanor la erem msco romt Eass attoﬁaem Ia 0Vegrou IS hot

ﬂ]rewd]us wint e[ ur nnn er, ealrlrn atel It wil
ﬁos secl and ocations ecome 8t cdpynng into contact with
nearala ave mi erwa]t rsmce the heated gr un
the wa grretalns some of t 3 CONVECT,
ar%u”e nngte revoussummer Hetlsactu ‘carried” romonepart
5 flains Wh ctast 0” et e aimos I¥ere (0.t
rarlenasuavc romngrwvgrm i ence of tratrhs etrh|5ﬁco plste tiycu[]rents
teoceanwaters et snow, | W|se }’K'e Apagrgm%aﬁ malgialas shown In
eas come SH means |n an Sec-
|os erally have h tersummers
andc éFerW| ters, WhIeCO a oc
|onsa cent to an ocea o eae
ave co ersummers an
winters.
AIR CLOSEST TO THE EARTH S
ACE IS WAR
neraﬁJ tn: %ottom aIr oft eatmo
ﬁ phere | warmes smce *t recelves
S
dark soI| ob cts suchas
SOIta i Eak'soras’}% O o e i
Heat is applied at the bottom. The heated
? Ere IS mare ﬁense {rﬂggert %g%l# S matenala%%vetheflame rises, Colderfluid
sinks on the opposite side, thenflows toward tlu

gréaeru It 0 Eace
surface ?] Sorbs the suns raa/fs Ore candle5|detorePIacethensmgfImdA

than the thinner, Upper level E] “convection current” isformed. Later we will

atmosphere. This Xg|d i show how risingand sinking air currents

n% ains also are \Bace tg cool are responsiblefor much ofour weather—
uring summer fieat waves. Gener- both good and had.

10



CHAPTER 1 TEMPERATURE

FORECASTING TEMPERATURE:

WHAT FACTORS

MUST BE CONSIDERED

IC

CO erﬁ
At clo

L
el b

Q sunn ujayts)

ays are
]anEet prevent

E%Ct S
g gat OSa rom the earth, Asa
reSult, ¢
Warmert

gstan

u

erence etween
d Jowest tem era urein

}ghts aaeneral yare

IS smallest durrng ou

agugé ranet

When |n

alf molecu

MOVE ver

e

In conta

ayll

{

i

Har camwrn s an
time temperatures are war

Ighttime te

ager t
e

e

dro

qsare very light or calm, the
esnearé e fa thur ace
(ttle ana are aple oremarn
ith the ron eow ag

the sun

ra}/% da heatsqdmuﬁo t(he alr In contact
He roun |s eate At ht
srncet

us duri errodswrth
rs 1€s,

e i

and
ioeratures are com

per t]urer n eoccurs Dur
weather:daytime tem-
don tclimtyas high, a J]d

emperature ranges
3 MOISTUREA D CARBON DIOXIDE

e ter

.

I le eart
ecrsrve
*Ince It

req rtonh
9 atmo re COﬂ ﬂlnS
981 ea 0 morsture I% huml
trme tem eratures re

|sr he
Be]we n Ja¥ anétrnr

ent ear

H% afmos

i

humr % IS eneraII

re on ItIO

am ml
? use water retains Its
ore, te%pera ure ran €S

hur?rrg 3and
i ers&1 Ionlﬁvrg%frsrt raction of
ere c}arfb r?roxr de

|nfuen es the heat bal
$SeSSes a property simi art

1

that ofl%lass it is []ans are_n oradra
tion comina from the sin orﬁ ver, It
tra ra |a onore |veno the
T IS C ture atwarms
oweratmos ere event J %
httr e rbon qi0xide le
are es n str sect ons
since car on |oxr erst XBF uct
com bustion acommorhm nufactur-
rocess The atmosphere sur
ro rrrar ecures contajns. |ge]
n]ent atlo f carbon digxide, [I
n]g ftime coo 99 In Iarge CItIes 15 less
than n surrounarng areas

4. SNOW COVER:
Daytime temperatures are lower i |tn
areas of snow coyer si g ome of th
syns rays are reflected hac mtospace
when tre encounter IS Smoot
ace. Atnigh

rt sur now radl t
ra everhetr aS gained.
a es t n ttrpe temgera res (c%

%srgnr ant Inareas covered by

so

Ciofr]’esfnr hts often occ rw th cloudless
|tteornowrnd ow umrdrg
and snow coi/er \Warmest aur orrnI
o u}wrt cloudless skies, fittle wind

w humidity, and the ground free o
SNOW COVer;

TEMPE LiRE f]NVERSION?
¥Ve scusse ler t atrtrsnorm
ttom arr nr%arrtese Oronug to de et
U
coqcfn rﬁ rr;her uP ﬁre atmos here )
ever, { earF 0ccasions Bth t-
tom ar |s coo er than the air above.
When this ha ens We have a tem-

pera ure |nve N, It occurs most com
ha arece

roun ooso ra
ép at on sub%e uent coohng nearry

rou uctron

arrn ar u] ern enser

eavrer ta w erelr

mer |ra ove bein ess ensean

t oesnotsrn a d make contact

teco roun ersuItrsa
ofve trc movLe de onvection
canno ta e placel Under these circum-
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stances, pollutants are trapped near t e To.convert a Celsius reading to Fahr-
arg)rﬁgc& gﬁrﬁlersrﬂﬁea? %y air- Eﬁalrty condi-  enheit, use t rr %rmﬁjl ’
emlﬁ)e rature Inversio sare Rroken °F = % °C + 32°

whep the sun’ rays are anle to heat 0

BartHSsur ce, whic em urn%&atsﬁr To hcon\rre_rt_ZS C back to degrees

ottom air that ernsti)rrse con Faoren_eort. , \
ished. As we F=%x (25 +32

veﬁtr n current 15 Bstab

i e
o make these calculations easily,
of precipit atrg use the Weather Ca?cuVator sectron%f
your program.
HOW IS TEMPERATURE
INDICATING TEMPERATURES
Weall knowMEﬁrernstru entused ON WEATHER MAPS
t%meet%?“%eutemgreeraa SN s of e STATION e
hermonetets, e g versrgﬁuses tTreroBservatrons are taken hourly

maﬂ e Clties and airports and
mercury ot alconol iy 2 glss column -
ese c?sex an%’ ﬁaunrformrate rea a e$r]s V\Fl)aseharn teletyp “C””S
a5 hogt moreaces Alcohol 1 Lsed 1 K
ST ICTESER, roeonol B SEC ansas | iSSoLrl. rom At y
prIee € 3 éwourlg Hs ale Tepsiieq nalionige and wor
Ao era} "’] wr e M eoroo Ists and computers
2

OW'[ h
e can record this data on approprite

ennge%ortmgve COet% tlsat coﬁg statlon mog ?S own rin a?ar Ema%
wor A tem et rs statron model isa circle ona al repre-

O)Q’ Rnarctea a weather station, usuag en-

h omeersaso anbeco 058 tr |ed thre ettersor umera
ofa ua etalirc strr atex ang V\{J%ﬁ" erg%orns nar(tesseocrg]cvro
ontractsa ar |n erees ca srn n Mmoo ? E C?
erature rrses or I(YI e ||ta the dia ratmteow ”]gﬁrﬁt“r 5
ermometers use solr satee gtee rﬂ?ceo € Upper IEtt-nand area
tronics to indicate air temperature

TEMPER TURE SCALES
Temgeralr £ expresse Ert[rer in
de] ren ert? eqrees Celsius.
Tse simple ormu as CONVert one

scgle to the o
a[o convert a hrenlrert reading to
Celsius, use the formula

C = 8s (°F-32°)

°F = Fahrenheit Temperature

°C_= Celsius Temperature

A Fahrenheit reading of 77° = 25°C
= W(77° - R

C=VWx45°=25°C
12



CHAPTER 1 TEMPERATURE

MJZﬁ’r'oS ITSFF]SA%G ?]eatl ng de reedag {gﬂlgped f{ﬂ'r‘é :?8r§ht§ (? o (P dbea§
%owcoda ntrllglc + E axlssa
decree A sar [:ea tl:?ﬁs V\(lil%errda e%tlng r&aovaezr d%egrr(ee%ulfi tn iwore degree ggys
rYtempera rege ow6 anJ more¥ue | consumption.

gﬂmﬁ/s are considereq to re U|r? The fol owm% aé) fydmatea the aver-

indoor featin e days are calcu- eannanum eqree days
ued rgac ﬁ g aesg Y

lel ¥¥e rgke al\ni ﬂe g Kem alvzfow gsgl;[] eth?n\,\tlgathrCalcuIatorln our
M temperatures Ero amw make url %I%%S

|l|| orhi era[ fte a5 7e10. act ﬁ]ree V\? lons can
[fona particular day the temperature  be stored in e her eeper.

100(H) 9000

Greater
6000 to 8000 8000 to 10000 than 10000

Average Annual Heating Degree Days (base 65°F)






CHAPTER 2. AIR PRESSURE

ARPRESSUR

Hr na ng herr
Iuence eath

J Ireearth?atmospherﬁ IS compose of ubsequentIY the pressure at the sur-
[ mrxt re of gase Pecueo tkewlse, creasrn enum er
lrr\ eatqbs phere Ishe oecu eswrl ecreae resaure
atrn 51 gravr Bern%rﬂater atte ur ace 0 ﬁeeart a
ofecules have weight. 1t IS th ﬁ’ emoeg e are rncrease or
Werg tthat causes air pressure. cegrrreear%dw discussed [ater Inthis

MEASURIN(ﬁ AIR PRESSURE
Standard Sea-Level The instrument t arrﬂreasures ar res
Pressure %e IS a harometer. There are two ty
arometers, .mercu H anerola In
[1)643 Toricelll'invented the erfur
rometer. VYreP e inserte ag
ena ra mercury and observed
eda {0 alyvar ations in the height
ercury column.

When hhe atmosgherrc ressure was

ressure was
e>?erte onthe mePcury Inthe dish,

Jonteffis % .VACUUM
Barometer

Hie atmos here exten §22, 00
-tos oecu es at the
ramo ereexert essure on
Irmo ecu elow, creat themost
nvrirreatthe sur aceo art
Lijnfar raverérsg aeve
nr-rs 4.7 pound$per F rer
\ imitot ewer tofall the mole-
ilch.present rna mno alr one- rnch AR

[l rnanarea 220 Om eshi h PRESSURE —

lrnTea rr;ﬂ Hum e[ ot mole ugf
nis ineither at the top, mid g
Im'tom will increase the Werght an

15
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caus%; the mercury in the I?sstube 0 dazanddaysof the week as well as a
rise hentpe [ surgwfa% ow, the ressure scale
mercure/lnte ass tu hlsmstrumentlsextr mel heI fulin
ontemporary aneroid barome- etermmm%pressurec anges o pres-
ter em [p Y(savafuu chamber sen- sure “tendencies
A
0 Chamber Tiskad Techanica i UNITS OF AIR PRESSURE
amator eede move t enegd In meteorolo |rpressure lscom
Poc WISF H res%ure rses and mon| epre ed In UnltSé) ‘Inch eSO
o"mt reloc ?ewe gres ure merc Or mh IH ach can be
model of a simple aneroi converted | tot eoé er. Earlier, we
ammete“ssﬁownrﬁg mentloned at standard sea- evelﬁ)res-
%els 7poun s%r square Inc
|5|stesa e3as |nc e of
mercury,” or 101 thl ihars.’
On mod ern weather ¢ artf the raulll
bar Is the unit most common e é
measure barometrl ressure. fer
éo convert Inches.o

§S|mp multiply erCl?relyctoro
b d:or éxam e’a ﬁressure rea%m)g

29.10 Inches is equivalent to 29
838 or9§53m|fllbars This rea r}gls
con5| er giute J rpearas a
there probably Is a we ev%oe
ﬁSSLL)re stor Pl em near
ther hand, should t ebarometgrrea
0.80 inches, eguwﬁerp]t 0 1042.9 milli
A Simple Aneraid Barometer ear'sfavery strong high-pressure area
barAR]a%ﬁra t“u'é“ae%{%'{’n%i {emd
Wlt F o TEMPERATURE AND MOISTURE
tacheda1 ¥ ?1 shows hours o“ — HOW THEY AFFECT

A AIRdPREESL{RE t
Ir pressure is dependent ypon tw
factgrs tem elhatuPe ang molgture 8old
arish avhert anwarm air and th
exerts g P?ssure Inaeaswere
coI alr P rsists for several

eerr? mgs are h|g nte
o er and, low pressure develops

where warim air Perswts

Anotper Important component ofour
atmoag ?re IS ater vapor, or m0|s ure.
nor LorwatervaP rfo “fit” mtoTI e
tmosphere, It must Rlacesomeo

ﬁnschOﬁfg}%ndﬁxrﬂer s
ey o '%??a%% this

Barograph exerts ?ess pressurey

16



CHAPTER 2. AIR PRESSURE

wally rresarrr %he%ce"se”%a'%

ore most r essyre areas do in-

deed take sh J)ehover and areas, such
as Canada and the Arctic.

Humid Air is Lighter than Dry Air

The dia ram aboﬂg ve illustrates how the

eavg g%na ? %enm lecules
are [ Bace
mol)ec es vy]ater aor rsadded
Ir becomes rg ter Ipressurh
ecreasBs can. et mine then that A Low-Pressure System
Zarr ern eaviert nm?rstarr
ales ngnpressure, whie ligfer,  Anare of low s should be
morst alr creates low pressure. t ouahtorasa’ afx ? warm, moist
b e b
PBE\éEb%E'\g\E(gEOF arle foun %dy?%servrn baromet rrc J
An area oF igh pressure sho IY(Ii%e Irﬁa sta%s at frtert nt fta Ieosnsreaa{] mocat
thought o asa mo ntan coo dr ngﬁrtwrr]twr?penter&(a L anqrf

o) emthﬁr dfes E]aeron?e {)rrreesasﬁ

?e%rr 0gnat Iff e()re?r%rs\rlqg aromet ress,
[ocatrn i statropﬁ arv Cnt@rlgﬁest ﬁf SS”r%Sdleﬁ’%Ie AR a;are
OW pressufe akessaew the air

f‘ andVYabe?rtwrth an . oA and moist. as RN Gulfof

MexB:o aro ieter readrn sarg Im or

tant ecause fa nﬁﬁressu In rc

e aris %ettr er warmer an

more oISt errsrng ressurei

cates t earrrsgetrng ither cooler

and/or drier.

A High-Pressure System

17
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DRAWING ISOBARS

Pressure reawrngs are taken hourl bars are drawn. Is8bars re ne dgg f8r
throug uttﬁ nited Statesatp n- ressures of 1012 % ?an

re so weathes sﬁathons an edto  We cannot draw an isobar for 1024.0

the orec%ster la 9 -speeq t ﬁ hecau etheﬁ re nopressures e-
rinters. This atar he foted ere. Also, we have
aps Next, 1sobars are dr

orted t
r% shsl rhe pressure are Saarr}s gﬂrrﬁe r:;atte %\%Iso&?erscatorrr%to %v?rn%rg |§o%arrgor
gonnects T( Face % ve the same ervee ?8 ee %egwe O PIEssUIes
sure readin smetrme nr nsummar rs ar ormaIIy
drawing |s wn atrnte vaso ars
Notet ta %tatror]f rePotrH or eroke tracko |sobast0
gtreésurfjgloo 0 mulfibars (a evr raw, simply use one
0

OIS
ULC)C)

SUC

recording only the teeven reof100 Om |bars rfr

glrtso 0 and removing.the deci- ? tconsecutrve Interval so
|n avgone %%mmon isobar run- il]ibars. Remem erto raw Isobars

nin ame oes orthe datagrven ont zirphyou

or 0n
Bta ons re oré Bg muli ieso m) %P otted. Be ureto raw
arsa OVE an millibars.  Isobars you can f%rt e lata given. T
nter tsrewearea 10 ana- maBon ae owsanothersrmple
zealo ressures stem (* Isobaric a r”r
ecause decrease t]o args Note?ar t Baér essure 81“10040
the cent ro oyv On A Yrecor mu
ressure rea nqs Incre %e towar 51 he re last t res u e ard

IqIts

o In §

e eSro vSeacgn aeme centero]fﬁ ur Frea%m IS %wg rras

Oo%mb ISohar wit Ia H” for |gh trs as 960 960 can
In this illustration only certain iso- never ne mterp eted as 1096.0 mb.,



CHAPTER 2. AIRPRESSURE

1028N"
Surface Pressure Map
because ba om trlc ressures neyer do not draw an isohar 0f 1030.0 m
H%t ant if 51 ? since It |sn teven? divis ie Rhe

ue
ne erbe#nte JF as 04.0 numeral 4 oweve¥ wecan a
r

b BACAUSe Sur ESSAres never 8%88% a?gad §;1e Oﬁ ewy

e
£ here?

§§uwﬁ iwoa ressure o€10040m% aownto |otted as 880); the

om the

UrTace pressyres ran owest fo tted pressure. o em
f,’vl-f:t%r va{1 g% quﬁrj;jg%v% &he are pef’%ﬂt%x t%‘ ra\)()%a& tfar e
thle ?ottedge i fodj) CSI?H Inactua Smooth isobars in int 4

B O BT
Bre sure, an dpacea ecima ;I)omt | asto accommodate a ?#
Awe n the [ast two %s Ifthe lﬁt' val tie 0,you on gartlc% &p
ted value oft %gres ur elns the value ofany 1s0 rt}/ou ave drawn
em/ot er m r cea In ronte notemactv\y visible ou have

|otte Iﬁ[ﬁ [ace a decima rawnt rong IS0 rIt Wepor tant
pol Fbetwee the Jast two, digits atthe fi nn andlysis esmoo doutfo
%ten re are ewstatlon owork I|m|n te all bumps or sharp corners in
with In ana zhngasur acepressure the Isobars. You ma even ave to dis-
ma \{ gars in mtervasof re ar %gressurer %m ortwo#
0mi Iarss ould be drawn for values Idw tseems ut-of-the-
ﬁqm rom the highest Pressure to uest|on copfiquration. Pressures 5-
t estrEressureotﬁse ved on the tms eneray re smooth in nature,

ont of In summary

b st LMD, VLS clUmesLpornce o
t?the hlg IS 00%18300% ); yet, we on(i Eﬁrw]roﬁg constant practice.

19



FORECAST! PROGRAM GUIDE
The pres en enc eehnl u

MOVEMENT OF ?nof §a| \/%l g/ re agte 0
PRESSURE SYSTEMS , ecide where lows. an s
ﬁven this e rlé/lnthe e It 1S possi- move ress reten enc |s ust a
eacom on [%/ use saﬁ] eten enc arom
t il de e
ﬁno nas extra? atlon t no much? nad tlon to record ”ﬁ the
cen ero owwerea Int A ours greﬁsulge at the time of observatio

ago, anq it 1 at Point B now, we can ach observer records wha the pres-
extrapo eorforecasttge storm to suLe has dong int epast3hours his
move at gs urrent direction nown as t e nourpressure fendency.
to Point C 6 hours from now. orexam EressureatLI
I%Lbltt% ock. Arkansas Were 10085
thre oursao nd ||snow
1002.0 m re 63
6 ressure ten e ﬁ%
(e ;
HOURS gtne dtr atthg euma?pomta ain has

his 15 ho ressure and pressure
tendency Wou Vfd Poo ?otted on g map

PRESSURE (1002.0nb)

HOURS 020

O crc:
LIT ->->

PRESSURE TENDENCY
(—5:5*b LAST 3 HRS.)

LITTLE ROCK,
ARKANSAS
Pressure
e know that the pressure at LIT
cYV (tl\t{tsmucha%g%S B Rthe

Extrapolation ours We can come up With two
Eﬁt sible explanatlons ?or theP elt[tect

sz Jte extrapolatlon method, the ther a low J)re SUTe system 1s movm
be at P0| Cohours from foward LIT, r?rolr% I_FTessures sem

oW, assumln at the Tow continues at IS moving awa By studyl
rh fame rﬂ)ego S eede fltsPee(qsu ne |sot3aqrs onyt he map, (}N %an e%tgg
the low 1I] e past P O'ﬂ { whatlsc%usmgithe rapid fall. Let us
nours. ITthe low slows down, |tW|II not  assumet ﬁta ow s centered near BRO
reach Potha ter 6 hours. Brownsville, Texas).
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CHAPTER 2. AIRPRESSURE

ust he owﬂg in the direction of
LIT ecause%]llot rrﬁ %suretnggen
C|es are not fa sat

as
erefore, w Hec:ést hpr?owto move

Nor eastwar towar
Precysel th%sa e technigue can
euse itha [tJressure area as
oW, Here, eatﬁst res

ur %sar eviden nor’%7 nd west of
theeh atlnqt G%I h|s
movi hose areas How-

ng%awa rom
ever, t re sfron res re r|ses
souﬁlaw stog R %P? jwere*ore
8 WI| move ona ne irectl

towar the areaw ere, ressu es
?re rsin ost ra % f
orecasti % J“ thods etragi) ation and
Prrneﬁgt#rg nte ency are extrem

fthe forecaster can accurately pre-
dict both the cﬂrectlon an(f S eedy oe
P10vement o‘ ressure s %ﬁ ms, hltsher
orecasts WI| ave ahigh degree 0
accuracy.

21
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CHAPTER 3. SURFACE WINDS AND WEATHER FORECASTING

RS ANRG

Wrnd IS anothe meteorolo ical elemeért befq rise. Waterfrom err ht
antinthe study sl he gaker moves theett

RQ%e%t Xerr errtrec nlgep(?ejrne |5 e the rep?acet e rising water. T?rus water is

né’r{'uzr%”s‘av'var?%vf%”&ﬁ”et A ineualpres- D m‘)“%” ime, landpea

uring the gaytme, land neats U

i] g Fac% Pf [?Ta% Water anrp t?r Ip
ecomes an area of

sures across the eart L more
he cause of awind can eexe ained overtﬁ P
Zri?mp?rrnn ourahmoapherewt ressure. T IS alr, eated rom below,
{ ? r\( \ \a\}ap led to e Ins toHse The &OR iarroverthe
t side of the beaker belo eI rushes towar and re Iacrng
Water IS heated, becomes less dense the rsrn rAt e sameti

ooerar ovetewatersr ?]
alris setin moHon and a Wrnd cir-

cu?atron er ug
Note tht salwa¥s blow{mjI
regions cooertem atures Ir?r

e &%SSUY% regions gfeﬁv t
erarferer%: g
I

D—O

prr]elgsrr]r]reeasnﬁ \ﬁrn sthat Mow%rom
er pressure to regi

egironso ﬂP
irverrpre sure?{esron g, Whi
entle nressure differences Create
ea wrns
Ouratmosghere reacts rn)th same
manner as th rrn eaker.
Une ual eatrnPo th ﬁ race causes
unequal pressu es whic r%n Initl-
ate movement of airas s own elow.

SUN
(.ZtURRENT
r

WATER
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cteristics of the re ron from
o e Lo,

INSTRUMENTS FOR or e
MEASURING WIND Unrted Stgtes wrnds Wit g nrt erjg
The rnstrunr ntused to indl dpate the Qnent (iome 10 hr her ﬁtrtF 5
drrectrono t esur ace IS the wind an rn derwe Bout er
vne srmH ?twrn %Fconarsts win ﬁ 0 teo er and rin rmer
an arrow an ather alanced and weat (e Along th ee?st coast
Hrnterr]r1 orrz ntally pn.a vertjcal United State % easterly winds rrn
sha eshatusu ¥sseftrn all moisture onshore, In ewrnertr g,
bearings or some other low- rrctrog easterlrywrnds brin warmer tem-
evice oalowthe vane to respond to eratures; Int i these same
t eslrﬂh est breeze aster wrn er weather.
ewrn blo sa ainst the Westerly win sa

0 gé ee stcoastof
fea her r t rns the arrow rnon] the Uni eg States (r) uce vrr]eat er
Wrn 50 earrow poInts Into the ecau eg are comin ro the Inte-
drr%%ron om which.th wrn r comin rroro e continent. During t ewnter

gnernometerrn icates the speed of Westﬁr Wrn sc be urtec

the win FE anem%meter consists mmer generar }/
ora set of metal cups or hollow cones, rm o ot Alonq ew st coast of
arlkmounted to Tace the aamewy te n\te tates eopposrte IS true.
ese cuPs are atfa 5 to spokes that,  Westerly win scan f moist urFI
Lnturn are n”) % onash tsetr enar since they blow’in from t
earrngs fo allow ree ovement. The acr Ic Ocean.
scatch t ewrn o't errogen sides.  Winds from t (ejnorthwe% 9enerally
The strong ert e wing, tert bring cooler and drier weather to the

féln%rgrﬁre?ﬁﬂﬂﬁ%zm he?rrghert :

WIND NAMES, DIRECTIONS, AND
ESULTING WEATHER

wrnrﬁs Ham?d accg\rdrn[g fo the drrectron
rom which It blows. A wind comrn rom
he west Is a westwingd: a wind or
reeze comrﬂgD rom the sea IS a sea-

[EEZE; a qu By ||?§ grreré?euntarn

rom the va OV%'Ug
nnere r?]us a?g hee mraeg}]r N

etwee Ire ?]on OP
the resu trnP eather conditions,
Winds generally transport the weather
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CHAPTER 3. SURFACE WINDS AND WEATHER FORECASTING

easterr] Unjte tates while south-
westﬁ winds ngwarmeran drier
wea Dl]mn g'winter months,
southeaster fﬁro uce ral cy
warmer, weteraqg e east %a
Usin hese asmrH tlsPosa fo
uture weather if location an

red
P ime o% year are considered.
DECODING AND PLOTTING

WINDS
Wind directions are | own op weahhcg
ma s with arrows ﬂr “sticks’ atta]c
t&'[IO? models ahéJomtlntot
Irection ?m which the wind |scom|n%
Fo example \ﬁ directions would be
Indicated as follows:

1 Northerly wind: 6

2. Southerly wind: Q

3. Easterlywind:  O—
4. Westerlywind: -0

5. Northwesterly wind: b

WIND
(WET)

Speegs are repres nted b “fea(th
ers” or Jlag? on the
W|se "side es}aft Each fu feather

esem g e

[5) g t e l%ate?]abou

senntgg S ee(!agféﬁ”no eathers repre-
Below |s a station oael showing a

em80 ra%areo 26°F il nealr es ur of
notls Adplrcle ar un the statlon model
would indicate calm winds

Weather dat ransmlted oweather
statlons arou § e coun r mFl tele-

%Bgtlgemd%%ode n%rel IS o?rnmea |§n
Weat er.maps he&ﬂrectlo th nds

glven in “deqrees ?mnor - thus
comp dssp ints below must be
un erstoo
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CODE FOR SURFACE WINDS
CODED MESSAGE ~ DECODING PLOT EXPLANATION

First 5wonumbers retprese&j;dlrec-

Elon zero W
A 2715 210°=West 11 shown ove
15=Knots Last Awo num ers represent
spee 15 knots
B. 0425 040°=N.E.
25=Kls

X. 0000 Ca|3]r\é\élﬁg% ©

DIRECTIONP %URFACEWINDSAROUNDP ESSURE SY TEMS
ds around sgr ?ce Ighwg ?ssures stems rotate clockwise inthe northern hemi-
ﬁp ere and are efecte Yromt nter, W, Int ecentero
% resere SP/ & ewn sare [ight an varlaRem Irection or eve
suc nlana A lana. g ocat%d In the eastern seﬁtlonsot
h|g ressure s¥atem (ngul experience northwester| Wmds ese WIP
sweeﬁ erand driera mto the regian. Lo?g ions to the west of the high-
Evesdsur center, su as Denver, Col orado B), would experience southeast rl¥
outheaster &/W|ndswou1d ev?ptua (PP erandf etter weat
Ipnrtosgu%a[seas eVrY1md irections can be deternfined Tor all areas affected bythls |gh-

n low- essure systems, winds rotate counterclockwise and are deflected toward
the center Dy friction.
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CHAPTER 3. SURFACE WINDS AND WEATHER FORECASTING

Inthe a bellow cities such as Indian Bolls Indlanaﬁg located in the eastﬁrn
sect |onso s low-pressure system wou ﬁ Perlen e southeasterly winds. These
winds %u brin armeran wette |n0t ere |0 Int e western iec
hgrp\so Ptt essure system, suc enve[ olora o . the winds would

west eVY Coldera g}ﬂerweathe ¥v g%weeP ereglon Win
Irections can be determined for all areas affected by this low-presstire system.

WIND DIRE TIONS CHANGE AS SYSTEMS MOVE
H|ghﬁ?fsure ystems an OWH)ressure sysrﬁ?ms 0not rem |nstat|0nar¥ They
arg.ustia pove acr ss e.country |smovemento systems Is the
ma %rcau e of s h wind directions.

e map bel ressure s s advancin acros the ¢ unt fr
est to east TT%nor ég tern.par 01( \I?Jor tedSt?%\Ea IS el nya 8@%

ssyre. The wing directj nmN ort ester
% P §Wlnds are sout easter‘yaround the bac @1

27



n the following da own he map helow, hj ess res 1ha
moveoso? %ee s?c Xst eW| (SIreCtIO%I New oﬁf tgahrom

b e ol e
mong Meanwme%hlca oi&% ada\AqnnH 3?1 ﬁfkﬁheasterl esterrgayto
thwesterl H to ow gssurFSEtem movmq ih
Accurate weat orecastscan e (M r]one Pows n what direction
Eressure? stems will dnézve andatwhatspee ey will travel. Only then can one
orrectly forecast wind directipns.

An experienced meteorolo % Ist can tell, at a glance, the gr entwmd |r ctions
and t osethaIW| re uIta ressures tems move, In additi she can
estlmaetes e tewm ¥ %surln e |stancebetweenﬁ]e|so ars. S
now |t IS p033| oryou to understand how the forecaster ina weather station

From the foIIowm ma We can see as P ssure system #1 moves offto
t eeas surf aceg/ ﬁdsbow romi sout ast.. S0U ?}easte me S In many Sec
|onso he United States eventually bring in moisture trom the Guit of Mexico and

t?\l Jant |? Ocean.
otlceaaﬁthatthe alr?res ure %Nﬁmd efalllngas the hlgh moves a ag/and he
3? roaches..As a resu W arometric Rressu es and sou aster Iy
wm are In utm}o the weather st }lon the station indicates that a . f:urweac
Xstem iSm VIBg rom th earfa and/or a low Eressur% ste |s movin o
d rain would he forecast, Also, ifthe [sopars are ti cked aroun cD
sure systems, strong winds would result, When ou yr|S| and/or g
gress re terwlenue? Into the Weather Forecaster, you dt at'strong'winds WI
how up in the resulting forecast.

Q>
=
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LOCAL \9[ D SYSTEMS
Local ressure ferences bEC use of

uneve heatrn rffaces |na acen

rea arg resp nsr e for O(i

anda ﬁ Beezes as we ﬁmo n-

arnan Va c@/ reezes are all classified

as local win

ND SEA B

Eurrn? rf time hours, gir%zreas

ﬁrn owar Pmore rﬁ ry &rn Lo

% acent water areas as Illustrat (CooL)

E[OW. HIGH PRESSURE
with decreased copling further inland,
buttherrcoolrng ?fec?s are diminished
as they pass over the warm [and.

Land breezes occur at nignt, as
showp above. pr noctur cﬁo‘wng
of radiation, ot the land cziusg
ressure to'deve op over fand, Tre air
Ver ocean waters retar Ing its heat,
ecomes warmer than a ?entarrover
and areas an deveP s réfatively lower

Land Pre sure, Agentle W of air from the
(HoT) and to the ofean commgnces usually
LOW PRESSURE around midnight, d%/ own towar
sunrise. Land breezes are not as strong
as sea breezes.
a roximately 11 m., an area of
eFrp res ure |¥ reated | by sur?ace
atrn an reeze egrns THE JETSTREAM
owt Wardt and The air over the q r] eam |sana ow, meandering
aer bein coo re arnsanfrreao \rirns shaking
ﬁ e. This breeze OVI”W %%% % 5 tétudeso 30; 000
r Iﬁressure gwater” QWer Jeet The dr reamgerratrc f
Breisur F mcrea es In velocit Ire tronan altityd utusuay
P er OOE During summer eoun meand %rrrgg ws fo
ter]noonst S 1S Known aseabreeze east g u to nave peen
the sun scTJoser oﬁ]e ori on recor r ul ence IS eX err
Fur(ﬂ) g the aea Frnoop] urs, t ence on |ts ‘e es makrnsti e et
ei eqins OﬁOO andt reeze Streamrm or antr avratroré
ackers, usuaydyrngdownaround reamexrstswereco oararr
sunset meets armtro |c1 alr, ItIs %rm or-
ea breezes brin relreffrom the fanttot emete rologyst si cei IS one
heat on those sunn aXs rozooorng 1Sone wh ere rms Often develo
temperatures as mac 1 Jet irea([ﬂ] e discussed In re er
course, the ?reatestcg ISe ?err detal gterSrnconnectro wrt
enced along the immediate Shore storm eve ment and Intensification.
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WIND CHIL| FACTOR
ameasure ofhr% cold youma feel— m?
strj ta]

The Wrnd chrII factoriss
F7rrnstanc t (S)erat reis 0w

m
what the ther etersn M the ﬁ
we do not lose o¥ eathasr as we (o when the tem erature e
Wrn is blowing at 18 This Ilfustrates howwr ot‘ne chr mg ecto
erat}ure OWEVer, |tmuEt be reme ere e do not xperience

actly the same reaction to this osure V| usi there are ma
oxh%r actors Involved, such as phy ical ¢ drtron |an vidua metabolrsm a(Y

Studies sh%wthatthe eatIos gthe surfaceo the bod ﬁX ue owrndakdt

ger%ture cg e estl ate ymu fl a actor orte % ets nigner
st ewrra mcrease ctor ure (whic as the'tem-
Heraéure ech eres t(n nexnum rrs
ecide \ﬁhatco H will be nﬁ fe or rotectrona anst t c rneva
Ha# |get IIndex lowi gscale conpares a 20°F t emperaure with
Nt wind speeds.
Windt IPI)WIth Wind h\II Inde %rvalent Weather
fau els much) cq Forecaster
actua condrtrons because of wind Descrrptrve erm
10m %F Very C
20m |tt)er (;Qo
3Hm —20° Extreme old

The Wind Chill Table below san excellent tool for practical se Forr tance, rfa
eathe %ro cast reports etem erature oﬁ 8Iprrtn dﬁ ?ﬂ

ows att 1S |se urvale 16 and ous dres acor N %
W ﬁpt een#j e(ntej%gtwoud

same 3 Fte eraure twrt \iv
downto3E ast tmos ere ou rh
(i the win sareaver Impartant achorrn Bstudw weather.
Dtrlf]ec lonal ¢ an es canturn warrn nher Ike weat errné Itter odrnamaHer
ours Meteo grsts co gtapt edrrectr?n ang s ee?? winds ﬁst e
Rrepare forecasts é) aperiod of severa d ayﬁ Youwill see In Iowrng apters
a?r\)/rlr r\rN ndg al\rlgrrrge to focate fronts on wedther maps and Iocate storm system

WIND CHILL TABLE
°FDry bulb temperatures
0 5 0 -5 -1

MPH 35 30 25 2 1 0 -15 -20 -25 -30 -35 -40
Cm 3% 30 2 2 % 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40
5 ¥ 27 A4 B » 7 1 -6 -11 -15 -20 -26 -31 -35 41 47
0 2 % 9 2 -2 -9 -15 -22 -27 -31 -38 -45 -52 -58 -64 -70
L 1% 10 1 -6 -11 -18 -25 -33 -40 -45 -51 -60 -65 -70 -78 -85
20 12 3 -4 -9 -17 -24 -32 -40 -46 -52 -60 -68 -76 -81 -88 -96
% 1 0 -7 -15 -22 -29 -37 -45 -52 -58 -67 -75 -83 -89 -96 -104
0 5 -2 -11 -18 -26 -33 -41 -49 -56 -63 -70 -78 -87 -94 -101 -109
% 3 -4 -13 -20 -27 -35 -43 -52 -60 -67 -72 -83 -90 -98 -105 -113
0 1 -4 -15 -22 -29 -36 -45 -54 -62 -69 -76 -87 -94 -101 -107 -116
5 1 -6 -17 -24 -31 -38 -46 -54 -63 -70 -78 -87 -94 -101 -108 -118
5 0 -7 -17 -24 -31 -47 -56 -63 -70 -79 -88 -96 -103 -110 -120
index valenttemeatur quivalentin coolingpower on exposedflesh, under calm conditions.
Wrnﬂspee sgreat 9 than 40MPP-| nave tltte art/(? treonalcit?ltna Eﬁect Source: Natlronal attrerSenr?ce
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Anlm%o?i\%}gg ;ﬁrE dient

| cooling may mean.t he dlfference
The avalability of water vapor in Fetweenge%gav rajision anda pa-

?rlr{plglptant%a or?ns{/r\}eqa%her zmgsnowsor Here ?Vi“t Orks.
times snow begins to ?]
Dev%]ogmentof IcIoudsand reCi |ta sur ace temperatures are as % as
l\ enﬁsont ?lsture onte to F or more. U\mn reach |n e
héﬁ'{nu 7 e s beame o ﬁ{%‘”ethe oAk ety
e%eryommonquestlons on the minds sn%w mgi’/vlﬁver g eran ourorso

andfhen v&'”t°r934to pn e gras
r%%tfna'és %(I) ce%/aeﬁr(aI | surf ic; g %

@ en mg ont edurat he snow
iﬁPasto m that s arte %ﬁswetan

TRANSPIRATION, EVAPORATION,

AND EVAPORATIONAL COOLING
Iﬂmst re gets into ouratmosip ere slushy now (fsesa hreat qr heavy
Erg %e rocess of evapo atlon from  snowaccu Léatlons Bﬁt IS fime; t -
|e er and trans rPlratlon rom 8 rature r e In sm3¥ ave groppeq t
e}g |on ranspjration IS a rocess *For eow h op |st e esut
whiereby moistur sev? orated evapor na co ling. As the snow
the unaersides of plant vesmtote m?reatl e(}/ eya|r
surrounding arr. so eoh rated,” thus
Howevey, evaporation from the coomﬂ esurroun Ing air. Tnjs evap-
oceans IS the maorfource of moisture  Qratlo [] coomg rocess wi con
I our atmosphere. In our atmosphere, Pnue until the air omessat rated, or
water %onstantl changes its state uIIofmmsﬂire At ha time, the tem-
throu eva L ? vaporaion is the  perature will cease to drop.
6rocesw g uid water 15 con- Ilsgosm?I to de frmlnewhether
r ﬁwl es Wi cree\Xle ehra
Ite ﬁ

erte P Ja vgor vaporation is fallln
TEHR R
SnOW
ﬂ cated at the rthésurFace It follows arou?]
that the tmos ereSmmstu[]e |30ﬂ ut the thermometer In neﬁpose
centrat f er trg os ere, the reaoutdoors Watrmo ecu s
at os ere v\}/ercosest Reearhs mtoev orate erl gt
suhac But fer va ordnt etrB atureo e wetteq b Th|sev
gere can e d;r%ns#) rteq great ratlon and cooling w contlnue nt
?ces winds before wlseventuaﬁ q?more ev%p ratl nta es place from
ovve 10 drop out as liquid or soli ewetg ﬁermometer The airis
precipit ﬂ safurated at |stem8era ure, Hence,
InWeather forecasting, evaporation-  no more cooling can occur. At this

e pae%eeeeeqtnd
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P rains ofwarervapor per

oint, hetemFerature of the wetted ofpolr‘jin?
te?n”“"me‘” P e &X“S%Ba oresent i L.Eﬁr%m?s“ﬁo L yapor
At s s easiea TR et o
ons to?tHe SNOW. f@we et Bu I tem- and t erefore Is saturated, J
perature |sa<torbeloW2 Xpect he The relative humidity, which rsthe
snow och evenfually, eventhoughit  amounto Jawatervap ¥rnt e%r|
maynot 0> at "t il areTfrrs |saete(r:rarrnr eé ¥h ol
0
EHETE R e bl
”S\r SN8 TIK:'J gﬂc E T ALLY.  RELATIVEHUMIDITY IPETY <100
Inorder to ful [L)rﬁaqe?s/?;rlr rocess a0t
I
tert Iscussed. (Gondensation i ffl H i ¥ot t% p
rrrrog%ssw e[e 1}1 aerva%r r? ﬁ P vrP Ed: S
cha ack to liquid water irst 80 b?uf B 06"1093"
rm |sc acr eca acrt o arrrs arwaterlsga f}pgro 0 }ﬂ% m%alns
aﬁ a ervaE E atft 'S case It |sYr Ffr?rng on(iyone%alf that
ont em era eot a{) amount
warmer aréJ ﬁ grea er rts ca acr
Ia 1tssome r?era RH- 2,5%x100  RH.=|xI00 =50%
tur saor;l%rrerrrta uree capacity of the air _ : o
e temperature.at which air
hecom ss turated is known as he dew
U
rees F, rans
aFL El FYQOOr cause t vy]g air to release aﬁf ewajer
1 vaRorrnexcess of Its capacity, an
) densation occurs.
% § Dew gornt isafrue rrhegsure of
ﬁ 70 moisture In the gir. Hrga W point
' tem erature rnrica rm rjn cheo
50 4.0 wat rvaaor inthe.air, vgr alrow neg{rv
Ynttem era-

6 . Omt [ea mB h | ate
;. ea er t

%B 1 g %Ol'e IS InAI ed neart g Stat|0n as

| il

lows:
TEMPERATURE— 74°
Another term is absolute humidi DEW POINT--------74°
The amount 0 watervanr %trn When the de pornttem erature
the arratan one time 1S ca e% F gproac est earr emperature, the
ﬁbso e humid Whenthea Solu atrve umrr rshrgﬁ W enthe dew
umrgrtg s equaf t é capacrrrx the farr oint temperat re reads the same as
%sar esturate orexa earrteI Peraure asr(rjr |scase
the air temperature 15 50°E |t|scapable above, the relative humidity 1s 100%.
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RECAST HINT dew oint of t ealr\ga%38°
MIN IMUIg EM RAT em eratu r%) eow
KAKELY GO BEL WTH dt te ter apor ealr
QPI TTEM P UR OBSERVED ndensed on the sur aceo eca
U SE Wenc n ensation owever PY ewaterva r|n
e Ins, ea IS re ease an Warms aX alr surround | ecar
ro osr%n r§ entlng emperat ures con s odropletst tclung to

F
ew

.—o-

?gg %ltrasclenthes e way as dew.
eon%dm?erencelsaﬂat yo?
point temperature must be eow32E

DEWAND FROST
The dew poITt lmperatute 1 exremely eE’F%Vnénd {rOSJ‘n?rrps?rnure"%tc%uQ% are

important w en ecastlngt 0rma-
] g\}‘vdlgw aﬂe uros ftiny droplets of : ouggvaecntt%? aSbOWE eéWCo?(()?Ln? WO\F
water hatnté)rm on Dl OJO é)ra S, o |nem8ﬁ%ne fot aﬂowlou air mg lecules

E%Btegt?‘tow B St gt %fee{”?gﬂ nggng cmgg”?hgsn"gnd

ture of the arr.
AIR TEMP. 42°F ?nestsvatesr g&p%tswsu?%eenﬁunohgsfaspo

DEW POINT 38°F rate them.

()]

FOG
Although the form fa(tilon of fo |s S|m|Iar
fo the ormatdotne ew n there

}sone ajor difference. tsrost
orm Jr\ the f emﬁerature Pjthe alr
surace

me méma acettoa”eo
The alrtemperaure o the nl%nt this othgr hand, fo ?Qrms % r} e em
catwas arked was 4 air drops

o peyelure ofan nttre aye
omt perature oft ealrwas3 he dew point, ater vapor
mc ealrtempe ature was.not at trou out hlsla ercon enses Into
ew oint, condensation did nqt aer ro

occur Wever so do ects, sc as mos mmo eoffo IS radi-
ars 9r sset 0 mo era X n ai nop orms when the ski sa(t
eal e clear and the groupd ra I
the carw uch owe ante es eat he roce radi t|
erature. of the surroundin e Alr, |nco ct this co ro
Irrem |ne |n ontactW|t eco car coosra andtem erat r
%(/gn { d| ime, and this cou “helow |at|on

wind, t em erature 0
surrounding the car wou

there w?
temperature of the car, 35°E Since't

t ethOIP g
sﬂteorn also calle 1 round rﬂ aremostc Jn
A ayer a|r oninvalle ‘toto because ¢o
0 tot gtr tends to Settle 1n valleys but also
ecause streams and ponds are often
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foun] there. . These can add watervaﬁor

to the air, raising the oint. As {he
mor%u?nséuna%vaé as |Puﬁset?5tehdebaelfovb%e

JRER KRR

ORECASTING FO(?
%veral &ctors must be considered

w Hma Ing a fog forecast. First, now
muc m0|st e IS Present In the air’
t(nT e dew omttem ture cﬂcates
e moist reco ten ecn g\g
mmihc? %WI occrmtean en-
eral ntemperaturea%] dew
Eom tem Herature are within

unsetan

matlon% radiation fog IS probable.
eTa erma asocanal ma mp

afog forecast. For example, ifweathe

}gs msare maying é) Westt?east

0 Parncu ar den/ an Y urlocal area

1S 1n the east, a a

00.C ns
to the W(iSt can 8 P v?snlglnﬁ
restricte othewest an

are %reat

g that “parcel orweatn er'to
urarea unn the ear morn
urs ,[bIS kel L
|t|eSW|I e rest cte

the skle? are cl eada£ th e or AREA

J LOCAL
AREA



CHAPTER 4. MOISTURE

CIoréds are frhrmed when air rs cooled,

con ensrn the water vapor alrea }/

Presen In Farrrntotr water arop-
enera

X .r “rreérehﬂhr

cousr risin arceso an-
err whi alrrises etermrnes

ou orm tion. Alr can rise ver-

trca f oratas iant Parcels ofarr that

rise rar rnte ertical, form

cumu lou s showing,

ex en rve vertrca dev hﬁmené
jcesrr m ra erso

Wi

ue atr orm clouds. These
H) a/ scusse In more detaﬂ [ater.

CLOUDS (?r\iw THE MAPS

The amount of clouds inthe era
articu rs}atron rsrndrcate E a-
lon mo eI or the airport, as oI OWs:

0 = cLear: Less than .1sky cover
®= scatTeren: 1.1-0.5 sky cover
(fl)= sroken: 0.6-0.9 sky cover

© = overcasT: More than 0.9 sky cover

N MINGC dD
There aret ree gasrc t'yge]s Cir-
irs umulus, Fratus t
clouds are eLrved r]omt ese: t husr tis
important to know their characteristics.

l C RRUS CLQUDS
osed

clou sco
rce rstas T zbre oten
atrons
enameso aI Ig clou con arnthe
word

2. CUMUL S CLOUDS:
}h/ Ite, F%masées These. clouds are
or ro (] rrsrnr\;/arrcurre[rts
fhus, ex rt xtensi evert
eveo me{r er normal con trons
they have flat bases and rounded tops.

3. STR TUSC ouD
I_owc lh rmrngablanketlrke
ayerint

E combining these clourir names
and Characteristics, a new clou

?g]otaw gpﬁ%%ersé gg t?re character strcs

Forex%mpe ar-
atu clouds are cloute
gre?o ert an CI:FJS ah

enerall
fashio

, woot e wor smust erntro uced

r]or derto cq Hoetet ec H h

Alto means ugs butnritas ﬂ a5 Cir-

rusan nrm ener S pre-

Fh fion. 1y myo comBrYe i words

arent cl oug you

can nameanevy] F%
From all of this information. we r‘;an
Irst he names an c aracteristics o

il

hrgl clouds
Ice crystals. Ho 16y
cover in sheet

mon
varig rlons in the descri ed weather are
possible

3. Stratus Clouds
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HIGH CLOUD FAMILY: MIDDLE CLOUD FAMILY:
(20,000-30,000 feet) (6,500-20,000 feet)
STRATUS:

1LC
iy e ot s i s ?ehsghedbﬁ?hﬁ‘f%é%?rag LG o he

Phen mena: Tlm/ usual brln f|r groun

we th er o IS, H B Phenomena: 1NeY are often associated
h|c en |nt e sout westan ecom% with drizzle.
F form chlrrostra uscougs ey « A
cou orete ﬂ fSﬂOW# d 5stshat 00 Ilk%aflbrousv il or
[ﬁ Rec esuhacewms ray or blui mcolor esun
are g 0 t e northeast, east rmooﬂ visible throu
or southea (heg/ appear as If seen't ﬁrougehn}ros ed
2, CIRRQSTRATUS: nomena: |fsurface winds are fr m
Tthecouﬁs appeara hm _l\_IY] hitish tP heen%rg e?lsi east, or south ast ese
vel 0”339? Web in the ey are cou s foretell rain or sno
COMPOSea’or Ice crystals. ﬁ %ene be Ins 2-4 oursafer
Phenomen The [hroducetherpaloor B S ﬁrm on ?P gars ¢ éj
F g “) r moon ehi ehclouds e surface winds
ral rsno inl 24hou are rom souttwest, exHectcontln
oweveh the sur acewmdslarefrom ued cloudy, but milder weather
the southwest, cirrostratus clouds usu TOCUMULUS.
aIIymean cloudy, warmer weather. $hes 6 58 araehtte hite or ara
3 cnRR CUMULUS: ro f eaas c?rcr Scgmui)us huse araec%s%/
%S? clouds are pat hesofsn]all \g ari)ar erbecauseh are
(rl rice C( stas that ofte# ﬁklhke tloser b the groﬂ d.
Pg reaiag White putts, Tlakes prenomens ‘mackerel” sk some-

|mes 0 etelf\ ncoml Page Wlpléatlon

PhenoH1ena PTECIQII ion is ROSSIb'Q n ours e sur nds are
rs ifthe surface winds are
§§%V¥AB§ tromt enortﬁeast L é)l%vtvﬁrggsﬂrom the northeast, east or

7. STRATOCUMULUS: ” I h h
mWFSSSfar%b%Tr s, o coyr i
the entire s imes th

the passage aco Tont an

apé) %rm ret rea ening than the

ather they produce.

m h often indicate stron
e tuh ihon 9

NIMBOSTRATUS:
These are low, gray stratus clouds.

Phenomena: ThlS ClOUdéormatlon US¥

roduces Jong, steady, periods o
raeh%r SNOW. Itlsgachle pr cipitation
producer.
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4, Stratus 8. Nimbostratus
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CLOUDS OF VERTICAL
DEVELOPMENT:
(1,500-50,000 feet)
CUMUL S:

hse ear as puffs of cotton, usuall
inthe af?grnoonp Y

Phen mena: Gengrall hel_){ indicate ;alr
wea er for 2 8 rs. However, i

?row arger arger, ormmg 9, Cumulus
cumu understorms e

expec?enc]rgurlngt e next severa(ﬂq ours.
[0] CU ON MBHS t
iro%m Dl
cumu US C OU S.

P“SHSH"W Ve e Stro?fdrap

areo ten ssom%7 avr p
owers and even hayl, ligntning; 10. Cumulonimbus
er, and strong Wm

PRECIPITATION
Precipitation st ro hereb arcels ofair. As arcel of air rises,
m0| ure, |nt oﬁ] iouvt\!dro lets, |?eac%es evels %g the. su founf]
reaches the roun |rsts alrgf ure 1 lower. This owst
0 ta| ggr cip Atatmn jS arcel of risin a|rt0 exHan Ygﬂgl
cel of airto the dew gomt |scoo tI8a|OWfi to expand w Lcoo IS
ntual formation e water

Necess rrglpﬁor the gv

adl abatlc 00 m(lg condensest
water ets or Ice crystals, occurs In vag[ the risin a|r|nto tiny water
tg\v\)/ ets, forming a cloud.
S emdfearlher the first mecha- sair is forced to rise gknow n as lift-
nism, and ﬁ/] the most important OVer a mounaip ran coustend
one, is cooling brought about by rising orm on the windwardsfopes.

EXPANDS

WINDWARD

Cloud Formation Caused by Lifting Air
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Watehdroplets A he clouds often clin
et eraroun C?PICI pane
ch asagrain ; P and
ventual ygg heavye oug to asa

?—Rowever on the Jeeward side of
the moyntain. the air desc san IS
warme co ression. annm
Fnes;r) rc so Ir esceninng
ee a . creating cloutlless skies

eve s|de 0 ountains.

arcesogalrrea%t eva Fey
oort X re warm an 3/

fghn '”8uma|ﬁer5tnc'é?ae%thQ?jF%ey?ﬁa R/
n
i

pe ect example. of this g enome
recg\n nis ver ommona ng
rori Warm sa?ona Low HIGH
occluded). Warmahrls orce onse o
OVer o alrnear ggoun Airflow in High- and
tens dﬁg and amount of precl |e1t|on Low-Pressure Systems
een he moisture avajlanle In the
a eextenﬁtow ich the a|r F n%}qud a||0wtp%a|rtodscend
|sI| an su sequently coole tit cendin

ﬁlr ne ckies are near{y c?oug o5 14
Igh-pressure system,

PE§ OEP CIPIT TION,
There are five esig for recipita-
Pon—ram Snow, na| rPcep etss)

reeétn |sra||rr]na\ drops of water fallin
From i?]e cf U syat ?é’ st a‘?’ thousaﬂd

caflea il faqﬁlrjg oo ?Pou%mPS
such sstratuscou{” The classic

Precipitation Caused by Warm Air S”\;) alﬁeconsmtso aS'X Sied crysal,

Lifted Over Cold Air ta Veple ?Orﬂ"}pera ger s, % eet o’yl

etsa me when ra|n rops

Excessive and often heavy prec |ta Eodu eow re zm avers ofar,
%%n occnrs In low- P[)essuesyst so |nIg nt eI ets ear Ice

VIOUS ajrmn e rising 'somehow.  Freezifig rain omsw ?sofram
A'cross-sectional view of a fow-pres- comel cont ctwith be W eezm?

sure sgfstem % ows that low-press ra es on round. This condition,

re
aluse alr to flow Int tnec er0¥ fro onﬂe ma%createanlce torm,

alow near the qround, and the using Razardos driving cond tlons
ugwars crea nq ”ﬂ gegarcels ofair ev re ama to trees,

d sunse uenh udiness and E snrubs, an teﬁ r\one deectré
cip |tat|0n % gressures tem, ITes. Flnagl f e described as
Hw osite effect tak Place Alr altern tllng (Yersn snow and Ice tk]at
WS utothecenterof he high near resem nonion In structure. Ha
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stones, o nou h, are usuall%
ssomate severe summer un
erstormsan are rarel erlence
uring the winter Sevee thunder-
storms are rare during winter be-
cause the air1s notw meﬂou hto
supgort the very strong updrafts
necessary.

hatlon that strlkes tne v\(}rou ddgpends onthe verthcal and.
eatmo% grfe Ing 15.a diagram depicting the varying
atformt ferenttype ofprec?p tation.

MOVEMENT

thermalstructure o

The ,ype of premﬁ
vertical conditions t

SURFACE
TEMR |
37° |

VI I

* RAIN U FREEZING RAIN -©-SLEET *  SNOW

Notice that the atmos here IS d|V|de? vertically who cold air at the botto(rp
and warm air on th%toP Temperature Inversion), The diagram Is also divided
Into six areas. On the fol owmg rﬁ)age Is a description of each area and its cor-
responding types of precipitati
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AREA | Eemgerature in areaVrs 30°F the Jar{r
or

e TR oo

rem erature Fhe W anfr |f

gezing, snow forms. The ntrre cloud is Ioca ed inthe warm

(ﬁrouH hearran f] ﬁ %rOérnd it i, scaussrarn roé) 1I

Egﬁgtuﬁet Fs]ealtsosgéiet e rZolng In this ?rleneczergtge §grrd?r%gry rrnr ngrrlseabove
ase, the snow “sticks.” groun

The cIPuds I Ioca&ed in both he cold tenﬂ%{’v‘v‘)ﬁ ; FQ&O‘;%*PMF aﬁhers

air r;e 32°F) an arm%, doove  yyere ooate at a station jnareal,

32°F). Raindrops are forme QW?\ff It would be snowing. Astlre en rre

as these ra Hdr ps rnthe arm alr fa WeatHerS?/ bemm Ves over, t

|nt? £ Co er%Ir below, t VTVGH nowwoudﬁ memrxeirwrt sIeet

freeze a"r form splid p? ets of zrea I e almo Een“re

ICﬁt atwri ca se%t%r Ice dp T ?ll wou(@1 eventuasl turn%
These ﬁts reac g unda aI are fV). The precipitation
| rBIC someg %p staken ?e ée 0f #eezrr{J rain

calhar Notice also t %f portion area an nafly to rain rngreaVI
lmv“ama a%waamwe@w

snowff é ormedeaf% reaIYVto the § ﬁ'n to rain. Later you wil {earn

oun and stick. The reall a

rxture of snow and sleet is raIan trﬁon 3 'S%Qfa S”V”Vﬁ%pﬁée%%ggg%? e
typrcaiwrnterwarm ront

Tﬁrs area rs similar to a{ea Il exc gt

thah raeramegII or ono hgrcou ﬂgtns

or} ep[]ecrprtatro rﬂ) B lets

rat erthan snowfa es

he entrre cloud exists in the above-

reezrn%warm arr Ers ? on erpossr

le to have snowrlakes a]lrn

Be ggg& earrnﬁar % race is
Sﬁet still 1s the grm of pre-

crprtatron reaching the groun

ARE
garn theentrre cloud is | cated inthe
¥vrm Ir. Theretore, raindr 3
ormed, owever examrnet e depth of N
the% [inasea IVCOHW pared to area Hail in a Thunderstorm

eco arrrsmuc ee er’inarea
}V Arain r% su |cr nt ime to As we said earIrer il is formed only
reezea% stroug ecoldairin - in thunderstorms. Int ese storms
M utsrnce éarrrsso ahown ahove, strong updra tsa
sh vy] e the raindrop paﬁes owndrafts of alr OCCu. Arfarn op s
roHr% oreturnrng Rtoag gtof carrie ?mthe wafer level to the
Ice.. Thererore, It strikes t ger un Snow eve ? raft. F erarn
araindrop. However, since the ground  drop fr 0 etofice,

eezes, forming a pe
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tcarr urther up.Int

coud tot erce ,eve Down rafs 0 arr
lece o{erce

en carr
ot tecou wate eI) f
ra ts are strong enqu
nd own journey rep&ats Itsel
entt undera orms, stron%alrf ra ts

thrch at trr]rs momentgs sLeet Howaver

eate tro h tone hnto
ehr erre hefo e clou g
rrpa s anot eraerofsnowq Ice
éestone CT It to grow ar er
an arqer Fina ent e und %
can no the

onger support the wel
harlstone ?t fa?ls tg the Proun

urrﬂ ve[)y severe aorms harI
?tones een 8un to have crrcH
erencsou fo 1 5rnches we?%a

sm 200 n S GVGF
d% in e p
Vl €, Aansas,

i]erq rn Co
storres 17 5 rnches in
clrcum
gach v(r{ere reCOVere

e

erence, wel hrnﬂ Eounds
gy were
Imm rateycrus g%

ma ernto SNOW-
corhes aﬂ enjoyed by the residents of

INTENSITY OF PRECIPITATION

Rain  VeryLight R~ ’
Light R- .
Moderate R o
Heavy R+ "
Smow  Very Light S~ ¥
Light S *x
Moderate s
Heavy s+ * l
Ran  VeryLight RW~ v
Showers Light AL y
Moderatt  RW Vv
Heavy RW+ v
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PRECIPITATION AS CODED ON TELETYPE
WEATHER MAP

TELETYPE SYMBOL

SYMBOL PLOTTED FORM

R=Rain

s= Snow *

TRW = Thundershowers k

L=Drizzle )

zr=Freezing Rain

sw = Snow Showers Y

rRw= Rain Showers v

A= Hall ¢

ip= Ice Pellets A

ILastatio were reportin he‘fr sno
SNOWers orexamﬁle,ré ougﬁ
cated on'the station model as fo ows

FORECASTING
ACCUMULATIONS OF SNOW
As a snowstorm a Eroaches arf] area,
expected snow depths can be ??cash
0 examrnrnﬂth? tatjon models

rt
ryﬁowrrrt.rrens.r.%%trr.r Sk
Indicated snowfalls.

ry light snow

" of Snow every 17 hous,
1" ]Lght snow (S-)

of snow every 2.3 hours

5 N*oderate snow (S
1 of snow every IV2 ours.

Heav ow (S+)
Gver 1o snow per hour.

thhe n W it is possible to
accumu t Inc eso snow er hour.
Exca u%rrn W ongrtwr snobvr
an ow ard | snow rs e
Wlﬁr%tcecrdrrrnrlrlrratheow manyrnc o snow
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RECASTING SNOW VS. RAE!
Perﬁ ﬁs one ofthe most EXﬁI'[In an
LT
vrrlrnterg re e?tarpronv(vl \fltaT(e [fthe
EU rcr% ? {0 expect rain, an eav?/
now g F]nstea mammoth trg tfe-
Ups 0 Qlher snOWelated problems
ot e e, e
tro S. Here ares me%m or aﬁ

arAME(rs 0.l e [ofeCeser n
ieterm ning e ype o précipiaton
that will occur. s, Ifhe preciitaion fiom th storm
aq s SioW i New Yo iy, It
STORM MOVEMENT e iy fo rain s |

the storm passed to the west 0

The exact move [rtoft est?rm syS- the city. Souther Pwmdswouw reval

e e ocalons Of ot i QWY”E oo “‘0””
reace 0

ndeten*? f(mg ?rrarefor of precipita- n ossr%llt of§i "f]féant#r éﬁ é’r

tion will Tl t reaan reatr ganearlya ram

Ines?ence thesergles agplg forall  situation.

gl O

usuar rin r\é\{n’[o hat are Storms C&Se B ShO s the Cﬁrolrnastorm .
trave% %eagtorsout %anarea assin dlrectsyover ENGWYOTKCIW
are otential snow “dumpers.” Storms

n
allat rre outset of the storm,

Ooooo

o

ase ‘A &OW or

Pro s tggveassno%uasnvgraie ngm les DUtast estorm ?]proac es the region
\usé Mese rues nea)rr 73 prercrrnsr rduogcausleco? ﬂj 0arramn effect
Sasst? E%‘asteve 0ps and moves along t ofeasteria/wmds ?nd e actthﬁthe
storm r% ter Itseltis composed pri-
marily of warm arr,

Adseveﬁ)[r)m Carolma storm beg{
movm orthward.. [n the New Yor
area, winds wil becomee ste rly
an increase in sgeed Durmg
Wrnller season, coastal waters are rela-
Ve warm AsaresHIt winds blowing
? the aterswr Ve a warming
effect ont e oweratmosP ere along
the Immediate instIrne n thi caﬁ
rnorsnowwr eqinin New or
epending on (]esent empera-
ture co drtroné Ast estormr hes
gomt% win hnte ew Yor Itr)f
rea will be sout easterly, A sout
coml%onent ?n anﬁes th hnf ow
warmer alr frrom the soutn Into the
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E (f - Incrrfrcal SNOW-VErsus-I mfttua
ase “C"isthe “ideal stor\n track for thons eevatrona ove seeh evel is often
e]av%snow Inthe New York City area. e difference betweena eavP/rarn
aro mgstorm movesnort east-  storm and a paralyzing snpwstor
the coast. Precipitation gen- nearness t? eocean an deev flon are

rtant factors to consider when

era sta form. of NOW as mportant fact

nort aster suL ace winds pump cold mgasnow Versus-rain forecast.

enorf]% alr into the New | orkCrt area. Gener lly, he?urface temg%ratgrethat
storm reaches point “2” fforth-~ separates rain from snow |

easterwrn scontrn eand so 0es the

snow. In act It1satt ghorn the

snowfa o en becomes heav

Xare since mol sture IS
usuallymost bundant just In advance

Inthe |mmed|ate vrc]rnrt ofthe above
rain- snow line, more qrterf t an de
Erger(gn tion will be mixed. eco
ide of the line, ﬁrecrgrtatrog wt
snow. while on'the warm side, It erIbe

of the center of the storm. When the falh
st]ormr aches point 3", hewrn serI
E ac to nor WF sterly in ew
Yo % norther Ponen
g o ncoder etdrerar bringing
L e Sl S, e
rE aryrngtreynd ang tﬂe skies ngrnto -

|nteNe Yor rt[yare Here, t
sorwV stema reor |tat| n
shie t0o ar to
ort westerl Wrnds Ico dr
al |nt tear . erema de
er, Iess

sn w lurries however, .as ¢o
stable air invades the ¢ ity

Ca e “D rod c§s no srgnrfrcant sHow

44



CHAPTER 5. AIRMASSES, FRONTS AND STORMS

A|RMQ§S§§“EP \TS
Natu how orce

NAME OF AIR MASS DESIGNATION SOURCE CHARACTERISTICS

Continental Polar cP Central Canada Dry and Cold
Northern U.S.

Continental Tropical oT Southwest US. Dry and Warm

Mexico

Maritime Polar mPp North Atlantic Wet and Cold
Pacific Ocean

Maritime Tropical mT Gulf of Mexico Wet and Warm
Tropical Atlantic
Pacific Ocean

ical air asses maqve northward an
MASSIS th ?astwapa ostalrmaastefs are
fﬂ$3%0 hono € |edas he encoun er different an
?]atnaos here In whic tempﬁrature sur da?ec arac ﬁrlstlcs The deqree Hf
umidity are aPJJ qxv_{late cationwi Pen ont e%Pee at
?8?&?&%82 e ¥§esqaﬂfesrﬁsm i the Air mass IraVels ag wellas the
S&SFe'}a?t Ofoergpsurﬁﬁa : oi heﬁr ?Hnomre nmaégsremo the surface over which the air
What eather do these air
emass 5 0n the char fw
el t| 50 ﬁ)e surface #t s Tover  Masses p¥8 Uce:

the air becomes

ver wat
L e
E) ealr ﬂeats Ua

Hracteﬂsucg midities throughout t ear
analr ass een onw ere It origl- 'TWUIUSHQ) F H are rese
nates—the source re Yhe[ ere

ear skies,
norderto |st|nE§s%namonP dif- }eGreatH%

ee ar gl
g meteoro %|5'[ an 0[1 g win War slopes o t

n air mass Is aﬁa

ferent alr masses,
lans, snow luries may occur.
e 8 ?r'ﬂf'a Efg' cation syste P?b.?ty 15 gbnera ‘ﬁy quite good.
ventually air masses move Lrom
thelrsource re |onﬁ rngin ﬁ elr ThIS air mass FJoduces cool Weather
er wi In winter, with

characteristic aﬁ

w Polar hn summer, co
alr masses genera t

y move south; trop-  humidities throughout the year. The air
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Paass Is often carried Ionﬁ |stanges

m the source req|
hen traveling oye ?rlg arela r?/t
coast At roduces low cloudiness

an %m%tjm gavy rains —
¥HS owmt ([; er elevations
of the Rockies, AS | Rasses over the.
mountains and descends |nto the plains,
P warms ah]d driesand 1s 0 terhverz/
E easant by the time it reaches the east
0ast. W nt |58ccurs temperatures
are mil and clo messAS atEmlnl

mum. erehsai\(?a“ affsec”t The

b oL

\}’nessal g Phileetg %ezmgraln

0 an[f ¢ool femperatures,
Jh esﬂmmermonths

V|set?|||t is gene an Y/ poor.

Tmhls Ir mass [%roduces Very warm
%erm mer, mild | nter
wit gh re tive hum|d|t| st rou
the yea tote has owc
Wit p ookvmbl les quring t eear
n}ornlng ours| ZY U |nto
%terno na? ds evelop. meo
these cum%uscousma utldinto
umul onlnhusc%u s, cammonly
nown as t e]r eads, This, alrn%ass
nalt? s most of the moisture into t

A
h)(? daay and generally

etween ni
cloudﬁess SEIES

Afrontis the Eo%n’ﬂar between
WO alr masses eaterthe dh
erence inc arachens s bet eent
two alr masses, the stronger the tront.
Fronts arelm orta ort oreason
First te ar usua om a |eﬁ
clougs rP %Bltatl ec n

usua g utachangeint he
weat
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There are four basic types of fronts,
1. STATIONARY FRONT

With a stationa %front cI?udlness IS
a%r)ejvna et W?tngm oes en# lneo crcounrﬁ '
the cofl ajrnorth otg %e front, nge
over- runnlnﬁ IS occurnnig ver running
occyrs whe h nao G|alr rom the
south flows nort war ug H
overthe cooler drher irnorth 0ft
a ogary ron‘1 pens hecause
Co aIrI?] eavier t an warm,
(fIS'[ air, SuF condltlgns c%eate not
dense ¢ ou?mess ut often pre-
Pta onas well. The ext(e]ntan inten-
g tePrec ipitation is epe#
u;() emPeratur? di erentlal
exists acro %t est ront. \Ver
alrtoi]eno er Warmar
éesout Wou resutln read
a eavy pre |p|tat|on Lowco

ZZ e are COIPFHOH
? storms ma?/ OCCUI’I { em er ture
the warm air 1s

These
condl |osarefoun alaon h sta-

tlonary front. An arealn |c asta

tlona ronthes eer

é for days, wever se
undred miles hort orsoutho
front, skies are generally clear.

CLEAR AND COCOL

CLOUDY, RAIN
OR DRIZZLE ~

CLOUDY
SHOWERY

CLEAR OR PARTLY CLOUDY
WARM *

1. Stationary Front
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S Swee

? C OUHEHgSS
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1on helow.

i

Re front
tcre-
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of.an advancin
e fron aI bo nd-

e%ta?clsej/gadﬁs ﬂte coFder
r;t? sl
oA ncglrt/ nocneto?
ﬁamsm

{
Ike

Scattere sowers re
ronts wit

rrrostco(]
St

f e th
along wit
the stron
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FRONTAL MOVEMENT

2. Cold Front

;

i

energev y to the

?q rdt movrn I stee Elénggt/gglae
arpn$ specia rnverfwar

rstorms often

o

ronts—

er warm

st
sloped, strong
ere tlfﬁ
ane ront— orna-

rather

at éensttlan 8Vres are
arqurci?rg Iﬂ?rts gas

nt cause

Iﬁ)trrect%h Betjtrnd the col fron t winds

RM FRONT

%Ioua wet co dr ronsp evarI anead
—or orth arm

ust ation be P avertrca pr -
eo aw rontll earrn rt o
tewar ront rsc enou eow
reezin rom 0] rou
cpifatl nma;ég esnow t(fn n ern
to'sleet, freezing rain, an pna z¥ rain
as temPera ures rse above freezing
cIoser 0 the warm front

[nthe gvar ector, etween the
erm ar] c? rongs, skies are gener-

ST dy oot

FRONTAL MOVEMENT

3. Warm Front

4. OCCLUDED FRONT
Weather associate wrtt? an occluded

JS srmrlﬁrto at of a cold front.
! sand s

é QWers are e\Q ent qathead
ed

e
rontis s KOWH%@?

WARM AIR

l1e 0Tan ocClu

AITOCUMUL

FRONTAL MOVEMENT ---------

4. Occluded Front
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LetSassume | n
FORECASTING THE MOVEMENT The Wea o etsejﬁ)vbj % een blot-
OF LOWS AND FRONTS gﬁwcemer over ort-
Therearese eralver mportantmeth- ern LaeMlc nW|thao ver
that mag e used to forecast the western r0| as, Ho WI orm
ovement flows an assocdate move and how will It affect New ork
ronts. Fronts ar asoma wit and City?

oveaon wit san ows ¥
recastln the moe ent of the ep es-
sure syste

e also Torecast t
movements ofW he fsron

l EXTRAP LAT|ON
e sal earller extrapolation |s com-
mon;/(use |n? orLran ehorec sts
For e dﬁ 5% | the low has
oved 150 miles towards the eastJP
e past 6 hours, chances are tha We
orecast the low'to ?onthnue mogﬁ
the same direction for the next 6 hours
Wewouldlﬂ e too far off. Extrapola-
flon can also guse ifthe s(sor 1S tak-
mogr nacurve t[ towar
ey
owardstW? north. TTus ten e ?ora
genm owoccusmnear ee
ﬁ rst, awea W on as
orlg a stat |on y front's gooﬁeast norder to use( the extrfipolatlon
o[ even 3011 eastwar Then, as tec nl Ug, W?'[ fean ear er ma| such
|t|nteBS|fhes ow turns more ne below for / Jan &W
towards the northe S% eecﬂn ts ow hl\g overW|sconsm
M}S e?feThe examp e tr tes the low back over Louisiana.

As Ionqaﬁ e know the Present pOS\
tions qt the low and its fronts, as well as
a previous, gosm n,.we can use the
extrapolation technique.
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te Frsrst dorﬁ\% the po]sr ron of he sg/

ollgrn att 1% hourm r?tof

t es We may extra

next ours fore astr

|nove t0 a position ne

0 8a Vo/os}rtron sout sto N ntuc et
slan a\r assume astea

movem nt, wk no acceleration gn ﬂnot

t00 much nort Yvar curvature [fthese

assumdptrofn s hold true, our ochast

osrth ns for January f% as well as our

eather forecast, will be accurate.

error. Bec use Rressure tendencres
WVS how that the greatest ssure

are occur rn ot ast esorm
st e eX a oat ntec ewou
aveon ﬁnor the storm

This tel sthe fore-

casher att e s orm Is veerrng 3sharpy
to the north as shown on map

7 AM
JAN. 30

2. PRESSURE TEN
As mentioned he ?
tant techniqu
?nto ﬁ stems Is b Hressu eter% encg
vrr mveto ranareaoip
surefalls an awag ro(rpafnareao pres-
sure rises. T nl) o pressure
tendency should ?consrdehe as supe
rrforto e extrapolation technique, Jt
ten clues t he orecasterto new tren Map #2
re ar ,ngasorm movement. For
ineve £ we find a dev flo rfrcarrtpressjuredrende les must
go western Tennessee wj} erE nored an sho Xstake
#1t esarne low was fate Int rece P‘h overextrag atron
g e extralpqh n, we ermsote forecast nerrorrnasrt
oreca el Eﬁe nea th [%elaware uatro such %sthe oneﬁust escribed
coast In another 12 hours. T could mean the differe ebetwekenalrt-
ever, would be a grave forecastrng tle light snow over the Great L

ENC
ue otheri |mgor
e for orecastrn mo
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gwhrchwould have been the ca?e had The t yPrcaI hunderhead r cumulo-
he low continued eastward e nrmbuscoudtake nwar
dﬁtantrc coast) an theafc ore-  risin arr urrents ur cum IS
Cast 0 eavY'snowang orce cou e cl uussta dr cloud,
Wrnds om Ilinois across the western rY\ ar ens

| tsr%”vre ﬁ%“’””.t fion|
reat Lakes.
obser ed be eat(jrv gr? fn arm air
onrnues 0.

t0 th cIo
cou rounerIt %Irlr(i]s3r8 @? e(gen%ertsoe it
|sca aBYé Fpr ucr % Jﬁ}rtnrng
under, H ou uifds to
|ts maxrmum er trtrs erme _
‘mature.” A orn{ It hs reF
heaverecd |tat|0 often hail, %
nrnﬁ under, an rong wind gusts,
alonig with severe turhulénce.
storm drmrnrshes durrng the drssrpatrng
sta%; three star? gcu ulus,
mature and dissipatin) are shown on
the next page.

The lightning observed with thun-
derstorms 1S a%\rsc&arﬂe of stat|c

eIectrrcr  that has bul urgoncoug ar-
|ces T }s IS the result of fremen

uhr% b set uj) i ﬂ%vc o
STORMS— MOTHER NATURE’S
, more severe thu ersto ms exnoit
VIOLENT MOODS: vro?entl htnrn drsc arge, aon wrQa
THUNDERSTORMS eresu nrc b00 com
Thunrferstorms are formed when the wn as t
atmo here Becom s unstable. An nt eth rstorm hehqre test
uns\ econ tion eveIosthnreIa dan errsfrom htnrn
Iy coldarroverruns re atrveywarm ning disch H 3 1p ﬁe romt
arr’ﬂtesur ce. g fonrm clo otﬁ groung, R
hun ershorms observed in the t of | htnrng often stri esthe m
Unite States int ecourseo a ear es an 0st cOnvenient orn
areo th earr]mass darrw Th at IS tq H striking atreec nc use |tto
da are orme h ot, humid air IS te%raeorex g ,
rn eatTrnoon Hrs drenching a are It tning each eara d.
relati eysmalareawrt heavy rain. Durin rstor
Othg( thung ersto[mfs ormjUstahead  notto ta es fors ter
flrar ovrn? dfronts. These are  Imme |atﬁ es earst reat
called pre-frontal thunderstorms, The  enin

g west, any f:qn}jo rse dp
0st severe thun erséormsma have MOVE even more r# 3
arllrncgormore In |amefer Ionﬁ VIgorous %h mg ashies are alrea
with rorusts In excess of 70 mp ?currrn the distance. Ip particufar,
T underst ngsalso areob?erved with  aJake orthe ocean Is on o t eworst
Ipa%sasgeo some warm fronts. How- pa(%esto ecaugetrna rs orm.
eve dto not £ass verie as r}e simple method ot ca Cu ai
eone deve eér X e we how Tar aw; derstorm Is oc ted
actrono rapid ;Pa vancing col ronts IS to count t esecon s between the
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old air that hit the ground, often creat
R ayd t“r.r“rraj i v‘v"rn4 o 10 % ﬁese N
mOftrnstanraneous on se dom ‘Oormore ew minutes

an one catlo Ce are
gﬁg\?\/%atﬂo%g%t neéaegoggveyﬁn? grrec ass CI&%H Hr cerYarnt hun-

erstorm often barreling along at 40-50
eremﬁg ggﬁﬁ?QQHdEm h ”t}rérfar rP owever éustoneg ust ofwind Is
n coser rmovm fear[‘c[r V\I% OU? ?caus Severe Hl e, bro-
FOI’GXITH) ﬁ satime %dp en tree |{nsan ownelé)\gle out
SQCOH etW ent g ’[nm? the INes, creating emporary 0cCal Dlackouts.

H er, the di (i E) the ¢ g [0M  2.TORNADOES

ere OH are ould be ahout TornarF sare t hemostseveeexam
eet, Q a]out | miles. Afew mi (JJteS les 0 ot erNat reSwrat currently
ater, if the time Iar(? a]sdhmrn(!she nown Most t orna oes ccur inan
sefon this me s the thunderstorm  area havin sever ﬁun erstorms and
i ess than a mile away and moving orma ar suto

e treme ous
can ecause warr]r
he surface and ver d

rnstabr rtr
Arost tornadoes occ dus

Meany buildin srnthundersto m ugg
rqne, open are ree ﬁ

s d cbiotnn g mOrrrinsror :
ot “n.rer%aerae e,

Schar

rev gam ceupants
o re as e asarr aesarg ?ener so t ern arnsr exa rssourr

a safe In the vigini unde Sé)rl rasas t0
rms et, no pifot hOH ever flyinto Iy]lrssrssrppr Florida, T IS rﬁ) ecause
B rmbuscciu where severe these areas. areo ten affecte ver

ence Is revaentsr\cesevere warm, humid rrmas es, wrc

ama?e ma ccur] 0ssibly causing replace rapl ér cod r arr rom
05s of control of the ajrcraft. the.nort a e %
Htense ust Wrndsareassocrait%d actrvrt occurs Int 3(51 PP

with more sevefe thund rstogn great sttemperature feentrasare

are the result of strong downdrafts of et up between the warm air flowing up
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CHAPTER 5. AIR MASSES, FRONTS AND STORMS
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COLLEGES AND UNIVERSITIES WITH DEGREE PROGRAMS IN THE
ATMOSPHERIC SCIENCES

ALASKA, UNIV. OF Farrbanks AK 99701. Depts.
of Geosciences, Space Physics &
Oceanography. B.A., B.S;, M.S., PhD.

ARIZONA, UNIV, OF, Tucson AZ85721 Dept of

Atmospheri¢ Sciences. M.S
mer course In elementary meteorology

ARIZONA, NORTHERN UNIV,, Flagstaff, AZ 86011.

Depts. of Physics & Atmospheric Sciences.
SD K/I S. Selecte rﬁsummerand
evenrng courses

CALIFORNIA STATE lﬁNIV Northridge, CA 91330.
p

Depts o eRﬂra & Geosciences. B A,
ccasional undergraduate

evenrng COUI’SES

CALIFORNIA, UNIV, OF, at Davis, CA 95616.
Degt of Land Abrr & Water Resources.

CALIFORNIA UNIV. OF, Los Angeles, CA 90024.
Depts. ofAtmospherrc Scrences and Earth
& Space Sclences (Erogram In eoB ySics
& Space Physics).

CALIFORNIA, UNIV. OF, San Diego, La Jolla, CA
92093, Dept, of the Scrrﬁps nst, of
Oceanography. M.S

CHICAGO, THE_UNIV. OF, Chicago, IL 60637.
De%t of the Geophysical Sciences. B.A.,

COLORADO STATE UNIV., Ft. Collins_CO 80523.
Deep}1 ofAtmospherrc Sciences, Fluid
nrcs&Wrn Engr. ProHram ; Dept,
of Cr Il Engineering. D

D L(?RAD%)AU{\IIV((%F BOHJIder Cg(L)%O309 h
eso stro-Geophysics & Geogra|
p ?1 Sour%merande\lqenr%
courses in mtroductory astronomy.

COLUMBIA UNIV., New York, NY 10027. Dept, of
Geological Sciences & Lamont Dohert%
Geologrcal Observatory of Col umbraU V.,
Palisades, NY 10964. B.A., M.A

CONNECTICUT, THE_UNIV. OF, Avery POInt
Groton chr 06340. Dept, of Marine Scignces.

CORNELL UNIV, Ithaca, NY 14853 Dept, of
ﬂlrtongrr%y DIV, ofAhtmospherrc Sciences

DELAWARE, UNIV. OF, Callege of Marine Studies,
Newark, DE19711. Ph srca QOceanogral [hY
Program. M.S.,  also Univ. of

war Newark DE 19711, De Dpt ofGeogra
phy. B.A, MA, MA.,

DENVER, UNIV. OF, Denver, c090208. Depts. of
Physrcs Geologryn& Geo raphy. B.S, M.S.,
, Ph.D. Summer courses’in astronomy.

DREXEL UNIV, Philadelphia, PA 19104. Dept, of
Physics & Atmospheric Science. M.S., Ph.D.

DUKE UNIV,, Durham, NC 27706. School Of For-
Rﬁtgy &AEBvrronmentaI Studies. M.EM.,

FLORIDA INST. OF TECHNOLOGY, Melbourne, FL
32901. Dept, ofOceanoSgraFoh)b Ocean
Engineering. B Some eve-
nrn% courses at beginning M.S: Tevel.

FLORIDA STATE UNIV.,, TaIIahassee FL 32306
Dept, of Meteorology. B.S., .
Corres ondence cotirse in eIementary
meteorology.

GEORGIA INST. OF TECHNOLOGY, Atlanta, GA
30332. Schopl ofGeoBh)Esrca Scrences
E’ArrltmospherrcScrenc rogram).

HARVARD SCHOOL OF PUBLIC HEALTH, Boston,
MA 02115, Degt of Environmental Health
Sciences. M.S,, Ph.D. Miscellaneous con-
tinuing education courses.

HARVARD UNIV,, Cambridge, MA 02138. D|V|
sion of Applied Sciences. M.S., Ph.D

HAWAII, UNIV. OF, Honolulu, HI 96822. De s.
ofMeteoroIoRX Geo%raDphy & Electric Engr.

Dept, of
Oceanography MS., Pt
ILLINOIS, UNIV. OF, at Urbana-Champaign,

Urbana, IL ea0L Lab for Atmospheric
Research. M.S., Ph.D.

ILLINOIS, NOR N UNIV,, DeKalb, IL 60115.
Dept, of Geography. B.S., M.S.

ILLINOIS, SOUTHERN UNIV,, Carbondale, IL
62901 Degt oLGeography BA,BS,

IONASTATE UNIV,, Ames, 1A 50011 De tS Of
Earth Scrences Aﬁrono a/ eros?
Eng EectrrcaIEg & Physics. 135.,

JACKSON STATE UNIV., Jackson, MS 39217.
Dept, of General Science. B.S. Summer and
evening courses.

JOHNS HOPKINS UNIV,, THE, Baltimore, MD
21218 Depts. of Earth & Planetary Sci-
ences, Mechanics & Materials Science,
Phgsrc% (‘beography & Environ. Engr. B.S.,



COLLEGES AND UNIVERSITIES

KANSAS, UNIV. OF, Lawrence, KS 66045. Dept,
%Csieo%thy-Meteorelogy. BA, MA,

KEAN COLLEGE OF NEW JERSEY. Union, NJ |
07083. DeRt, of Earth & Planetary Environ-
ments. B.A. Summer and evening courses.

LOUISIANA, NORTHEAST UNIV., Monroe, LA
71209. Dept. of Geosciences. B.S.

LOWELL, UNIV. OF, Lowell, MA01854. Dept, of
Earth Sciences-Meteorology. B.S.

LYNDON STATE COLLEGE, Lyndonville, VT 05851.
Dept, of Meteorology. B.S.

MARYLAND, UNIV. OF, College Pat*, MD20742.
Dept, of Meteorology. M., PhD.
MASSACHUSETTS INST. OF TECHNOLOGY,
cManwarig%eDMAozlag. Dept, of Meteorology.

METROPOLITAN STATE COLLEGE, Denver, CO
80204, Degt, of Civil & En%meermg Tech-
nology. B.S. Summer courses.

MIAMI, UNIV. OF, Miami, FL 33149, Div. 0f
Meéeo&or!ogy & Physical Oceanography.

MICHIGAN, THE UNIV. OF, Ann Arbor, M| 481009.
Degt, of Atmospheric & Ocefar\lg Sclence.
B.S., M.S.. Ph.D. Summer field course in
oceanography.

MILLERSVILLE STATE COLLEGE, Millersville, PA
17551, Dept, of Earth Sciences. B.A., B.S,,
M.S. Summer and evening courses.

MINNESOTA, UNIV. OF, Minneapolis, MN 55455.

%chhgol of Physics & Astronomy. B.S., M.S.,

MISSOURI, UNIV. OF, Columbia, MO65211.
Bﬁp[t) of Atmospheric Science. B.S., M.S.,

MISSOURI, UNIV, OF, Rolla, MO 65401. Gradu
ate Center for Cloud Physics Research.
MONTANA STATE UNIV,, Bozeman, MT 59717.
Dept, of Earth Sciences. B.S., M.S. Ele-
mentary summer course.

NAVAL POSTGRADUATE SCHOOL Monterey, CA
93940. Depts. of Meteorolog &Oceanogra-
phy. M.S.; Ph.D. Oft-campus self-study &le-
mentary courses.

NEBRASKA-LINCOLN, UNIV. OF, Lincoln, NE

68583. Depts. ofA%rlcuIturaI, Meteorology,
Cllmatolo@ and G %gira hr}/' BA,BS,
M.A., M.S. Ph.D. Elementary correspon-

dence, summer or evening couTses.

NEVADA, UNIV. OF, Reno, NV 89507. DISPIS. of
Physics, and Atmospheric Physics. M.S.,Ph.D.
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NEW MEXICO INST. OF MINING & TECHNOLOGY,
Socorro, NM87801. Dept, of Physics. B.S.,
M.S., Ph.D.

NEW YORK, THE CITY COLLEGE OF THE CITY

UNIV. OF, New Yorfe, N 10031. Dept, of Earth
& Planetary Sciences. B.S., MAA,, PhD.

NEW YORK, STATE UNIV. OF, AT ALBANY, Albany,
NY 12222, Degt, of Atmospheric Science.
B.S., M.S,, PhD.

NEW YORK, STATE UNIV. OF, AT BROCKPORT,
Brockpart, NY 14420. Dept, of Earth Sci-
ences. B.A., B.S

NEW YORK, STATE UNIV. OF, Maritime College,
FL Schuyler, Bronx, NY 10465. Dept, 0f ScI-
ence. B.S.

NEW YORK, STATE UNIV. OF, AT ONEONTA
On&ontéa, é\lY 13820, Dept, of Earth Sciences.

NEW YORK, STATE UNIV. OF, AT OSWEGO,
(B)stvegoB EY 13216. Dept, of Earth Sciences.

NORTH CAROLINA STATE UNIV,, Raleigh, NC
27650. Depts. of Geosciences and Maring
S?ence&Engmeerm% B.S, M.S., PhD.
Elementary simmer and evening courses.
NORTH CAROLINA, UNIV. OF, AT CHARLOTTE,
Charlotte, NC 28223. DeR/F' of Geo[%raphy &
Earth Sciences. B.A., M.A. Summer and
evening courses.

NOVAUNIV, Dania, FL 33004. Ocean Sciences
Center. Ph.D.

OHIO STATE UNIV.,, THE, Columbus, OH43210.
,Ig}t]rrlljospherlc Sciences Program. M.S.,

OKLAHOMA, UNIV. OF, Norman, OK 73019.
School ofMeteoroIorgg. B.S., M.S., Ph.D.
Eight week summer session.

OREGON STATE UNIV.,, Carvallis, OR97331.
Dept, ofAtmosPhenc Suen%es. B.S., M.S,,
Ph.D.; Dept, of Oceanography. M.S,, MAA,,
Ph.D. Elementary summer courses in
oceanography.

PENNSYLVANIA STATE UNIV,, THE, University
Park, PA16802. Dept ofMeteorologé/. B.S.,
M.S., Ph.D. Several correspondence and
sUmMmMer Courses.

PLYMOUTH STATE COLLEGE OF THE UNIV. SYS-
TEM OF NEW HAMPSHIRE, Plymouth, NH03264.
Dept, of Natural Science. BS, Elementary
correspondence and/or summer courses.

PRINCETON UNIV,, Princeton, NJ 08540. Dept,
of Geologlcal & Geo hP/SI al Sciences. Pro-
gram in Geophysical Fiuid Dynamics. Ph.D.
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PUERTO RICO, UNIV. OF, AT MAYAGUEZ, May-
aguez, Puerto Rico 00708, Dept, of Marine
Sciences. M.S., Ph.D. Summer courses.

PURDUE UNIV., West Lafayette, IN47907.
&egts.Pohf Seosmences and Agronomy. B.S.,

RHODE ISLAND, UNIV. OF, Kingston, Rl 02881.
Dept, of Geo%rapohy & Marine Affairs. B.A.,
M.A.; Dept, of hr}/]smal Oceanography.
M.S., Ph.D. Sumrer courses.

RUTGERS UNIV., Cook College, New Brunswick

n108903. Dept, of Meteorology & Physical
g)cljegsneosgraph@. B.S., M.S. Suthmer

RUTGERS UNIV., Graduate School, Piscataway,
NJ 08854. Deﬁt, of Mechanical Industrlaly
Aerospace Engr. B.S., M.S., Ph.D.

SAINT LOUIS UNIV, St. Louis, MO63103. Dept,
of Earth & Atmospheric Sciences. B.S.,
M.S., Ph.D. Summer and evening courses.
SAN JOSE STATE UNIV.,, San Jose, CA95192.

Dept, of Meteorology. B.S., M.S.

SOUTH DAKOTA SCHOOL OF MINES &TECH-
NOLOGY, Rapid City, SD 57701. Dept, of Mete-
orology. M.S. Elementary evening course.
UNIV. OF ST. THOMAS, Houston, TX 77006.
Dept, of Meteorology. B.A.

TEXAS A&M UNIV,, College Station, TX 77843.
Dept, of Meteorology. B.S., M.S., Ph.D.;
DeBt, of Oceanogra%y. M.S., Ph:D. Sum-
MEr COUrSes.

TEXAS TECH UNIV., Atmospheric Science
Group. M.S. Summer courses.

TEXAS, THE UNIV. OF, AT AUSTIN, Austin, TX
K/zlnslz.PDheBt, of Civil Engineering. B.S.,

U.S. AIR FORCE ACADEMY. USAF Academy, CO
80840. Dept, of Physics. B.S.

U.S. COAST GUARD ACADEMY, New London, CT
%sg,zo. Dept, of Physical & Ocean Sciences.

UTAH STATE UNIV, Logan, UT 84322 Dept of
S?|ISC|ence & Biometegrology. M.S., Ph.D.
Elementary correspondence Courses.

UTAH, UNIV, OF, Salt Lake City, UT 84112. Dept,
of Meteorology. B.S., M.S., Ph.D. Corre-
spondence, simmer and evening courses.
VIRGINIA, UNIV. OF, Charlottesville, VA22903.
Degt, of EnV|r%nmenta| Sclences. B.A.,
M.S., MAA, PhD.

WASHINGTON STATE UNIV., Pullman, WA 99164.

De%t, of Chemical Engineering. M.E.,
M.S., Ph.D.

WASHINGTON, UNIVERSITY OF, Seattle, WA
98195, Desot, ofAtmosgherlc Sciences.

B.S., M.S. Ph.D.: and Dept, of Oceanogra-
phy. BAA. B.S., M.S., Ph.D. Elementary
correspondence and evening courses.

WILLIAM AND MARY, COLLEGE OF, Glougester
Point, VA 23062. Virginia Inst, of Marine Sci-
ence. M.A., Ph.D. Summer courses.

WISCONSIN-MADISON, UNIV. OF, Madison, W
5:?]706. Dept ofMe%eoroIo%y. B.S., MS.,
Ph.D.; and Dept, of Ocean r%ph?é& Lim-
nology Graduate Program. M.S., Ph.D.

WISCONSIN-MILWAUKEE, UNIV. OF, Milwaukee,
wi53201. Depts, of Geological Sciences and
Atmospheric Sciences. B.S., M.S., Ph.D

WOODS HOLE OCEANOGRAPHIC INST., Woods
Hole, MA02543. UEPTS. 0 emistry,

Depts. of Chemist
Geolog¥ & Geophysics, Ocean Eng., and
Physica Oceanographny]. Ph.D., Sc.D. MIT/
WHOI—Joint Progran.

WYOMING, UNIV. OF, Laramie, WY 82071. Dept,
of Atmospheric Science. M.S., Ph.D.

YALE UNIV,, New Haven, CT 06520.

Atmospheric & Hydrosperic programs.
BS., l{}ls P%.D.y Peric prog

CANADA

ALBERTA, UNIV. OF, Edmonton, Alberta, Canada
T16G 2H4. Dept, of Geograﬁrﬁl, Div. of Mete-
orology. B.Sc., M.Sc., Ph.D.

BRITISH COLUMBIA, UNIV. OF, Vancouver, B.C.,
canada v6T1W5. Dept, of Oceanography.
M.Sc., Ph.D.

DALHOUSIE UNIV,, Halifax, Nova Scotia, Canada
B3 4J1. Dept, of Oceanography. M.Sc., Ph.D.

GUELPH, UNIV. OF, Guelph, Ontario, Canada NIG
A Dept, of Land Resource Science. M.S.,

McGILL UNIV., Montreal, Canada H3A 2K6.
Dept, of Meteorology. B.Sc., M.Sc., Ph.D.

MCcMASTER UNIV,, Hamilton, Ontario, Canada
Lss 4k1. Dept. of Geography & Climatology.
B.S., M.Sc., Ph.D. Stmmer courses.

SASKATCHEWAN, UNIV. OF, Saskatoon,
Saskatchewan, Canada S7N 0w, Inst, of

Space and Atmospheric Studies. M.Sc., Ph.D.
TORONTO, UNIV. OF, Toronto, Ontario, Canada
mss1a7. Dept, of Physics. M.S., Ph.D.

WATERLOO, UNIV. OF, Waterloo, Ontario, Canada
n2L 361 Dept, of Mechanical Engineering,
Environmental gGeoBhysmaQ Fluid Dynam-
ICS GrouP], M.A Sc., Pr.D.. and Dept; 0
Geography. M.A.

(Source: American Meteorological Society, 1980)
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[thas wind speeds of 75 miles an hour
Or Qreater.

Hstrument that mea-

Ity

aweather

ces Eh

ISOBAR Aling, drawH |n
hatconnectsa a
]r?n g e same air pressure at the same

HYGRO ETER An|
sures refative humi

ISOTHERM Aline dra Ponawea}ther
rHap, at connects al %es that have
€ same temperature at the same

IME.

narrow and of v

st
e

may be 150 knots

JET STREAM
Intense WI
arrow
¢ latity
‘stream’
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GLOSSARY

KNOT: Thespeedo{ ne |caIm|Iﬁ smoa: A combination of smoke and fog.

Ber nour t1s equa oW fute m
ernour. souacL LINe:; Aline oﬁthenderstorms
usvgf) associated with a fast-moving
MARITIME AIR MAss: AN alrmass th?l cold front.
QHgImates over water areas and is rela-
tively moist. B TIFORﬁA QLOUDf Clouds forming
, roken, horizontal layers or sheets:
METEOROLOGY: The science of the
atmosphere. THERI\QOGRAPH Anmstrumen*used
to make a continuous record o
MiLLEAR: The unit used bg/ meteqr- temperature.
o%ts omeﬁsure alr pressure: 34
i0ars equal Linch of mercury. TROPO PHER - The zoneto
atmos g atextends rom the
nimeus cLoup: Arain cloud. eart sur ace othe strato here ts
tran es om 5 miles af the poles
%CLUDED FRONT: Th front f rme? OXI y L miles gt the Equa-
eno efrontover esa other, forc- eat er occurs inthe

q one r%nt Upwar romt esurface fODOSP ere.

he eart

TYPHOON: AtropmﬁI c\xclone inthe

PRESSURE GHADIENT The rate at which  Indian Ocean and the western Pacific

alr pressure ch anges gnt e ortest Ocean.

Eat between two’Iso [] Eres

Fre radient 1§ sée g e Isohars are upsm E Fqa: FO P ehYA/hden moist
Icatin along hills

clpsetogether in g strong surface alrcoosasnrlse e or
winds. mountain slopes.

PSYCHROMETER Anlns&rur%ent that VISIBILITY; Tn greatest horizontal dl%
measurea reL ‘ve humi using tance af w l) l%omlne t objects can
wet and dry bulb thermonmeters. recognized by the unaided eye.

RADIAT ON Fi) Fo ha is formed qur- RM FRONT: ThF
h r

eadl edge of an

%n molst alr a vancing mass of relatively warm ar.

Ing a ca

neart ounc[ the pro-
cessor |at|on It IS also known as
groun

RELATIVE HUMIDITY; The rat 10 of the

mount of moisture | Hf} ? o'alrcom ared

tot g amount It cou atagiven
temperature.
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BOOK TTTLE
The Atmosphere
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Atmospheric Environment
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NOTICE

CBS Software v Iuef its cust ryners a%d beIreY]es they Tshould he aware of their
rrg lh S, not ere ot ours, un r the Pr ? Law. ?tend we uoeforh
rehaser of th hse ueren royIsions o se&tron 17ort a]t |%WW ch contains
mrtatro sonI e exclusive rights of co y?%an aglaptation which that law gives,
among other rights, to copyrignt owners of computer programs;
“Notwr stan n the provisions of section 1&6 itisnotan rnernr%e ent for the
ownero chi] Puter rogram to make or dau horize t Ing of another
ora ono { {6 program provided:
atsuc newco oraagatronrscear] asaHessen d| AsteP in the utilization
tee r%%muter Ipro am In conjunction with a machine and that it is used in no
hatsuch ngwco radagtatronr for archival pu dposes onIyTa d that all archi-
coples are destroyed in th evelrt at continued passession of the computer
progr m should cease to be rightf

J<act copies H]re ared in ac?orda celwr th th% rt)rovrsron f(ro this E’ectron may be

sold, oro a\{grrsgrttra)rf]t e[easeao Fotpr%rcorp ch suc coRres

Were erofall rights.in g
grog p/i(‘faﬁta 10NS S prepared maybe ransferred on?ywrt Tje authorization
the copyright owner.”

Subject to thOﬁe limitations, the prrrchaserofthrﬁ urpmen Is granted a paid up
non-gxclusive license to use its software on one host computer.
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