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L R 3 to zern at tae Equator.

Pt Sy 0t oo - cibgomioré fear y.to Paralld the isobars, S

1 . . = .. _most.polevard-extension: -during thé summier months.and _

. - - = _ -Oteans, there are hlgh-pressure célls over the :
2T o, mET T both hernisphéres durmng this season, produced by rhe )

) - - weak circulation: within-these areas: -and.the relatively-long . b

rﬁ ‘“ A; k5 ’%E E P
The mmal chara\ terlstlcs of the air masses at ‘their

- - . -sourges awill bc retained as long as-the air stream follows-.
The-géneral a:r.crrculatxon over thie- Pacificds,-as ifi-orher

} _Th - & coufse gver regions which. are similar to the source. A
R aréeas; -coripletely dererminéd by the large-scale - dlstrlbu“--qaplcl transforma*ron of the -air mwass will occur lf the
. tion-of atmosphericipressure-over the oceans.and surround-
S ing continents. A study of 'thc Qrf:rleral c1rculatmn of the
- Pécific area tlius becemes, first ot ally- -a-study .of the distri-
el s - -~ —bution.of pressure within- the region.
) . i Alr HOWs fromureglons 0l - hxg,h pressure-tv regions. of low
N : in- £3e Northern Hemisphere
-in thé-Seuthern Hemisphere. The degree
*'*mol.cmca_turc ist greatest at Lhehlghest fatitudes and decreases
__ThlS means that at the- Equatcr

chdractensucs vuth ‘cspect to temperature and morstvr_e_

- The rate of transformation depends

-differénce -in tempeérature and m e, thé” spced of air
- flow, and the -amourt of turbulmce in the lower Hayers.

Drscussron\ of the trausformation process is-facilirated if
Sthe fOllOWlng‘ three \claSses of condxtmns are cons'dercd

Tt

e T eal I o .alr,ﬂows -diret

: = = At hlgher lamudes fhé _ﬂow ’has a large component B
TUT T T Tamotionat t-ihe hrglrprcssure cell,- with the wind &€nd~

\ - - .— Accursory glarice at any series-of s

easonal ¢har
) sure -over the oceans-.reveals Jt‘ "ersrsfcnt' ]

t-the eﬂfec sawill extend .much hlghcr levcls
5 t_he turbulént., and-conyective - exchange of heat
thnu cold, dry contmental a1r from~he.

. solar heatmg‘of Lhe e'xrthﬂs surface,_whrch acts" Nsuc‘h—amr
nér that th¢-2oiieés. lollow—thc “S€a. onal~m1g atien=of:the

-cach hermsphere- theréfore, Al zones.reach thelr L
a*warm, morst one upato_ Nery hlﬂ'h lmzels

The complet\,
Ty, - ------ @re nearest the Equator -during: ~the-winteg.- In. (...ddltlon - - transformation froin a truc- contmental a r mass to-a true
y ) to' these semipermarnient Tegions- -of ‘high- pressure over the ~—marmme air -mas$ sometxmes akes place in iess than 24

4 rurther mcdlﬁcatlon over’ the otean will take

~and ‘moisture-differences become léss. : S
'»‘\B)N.Wgrm. dry air -noves over a Waim; inotst surface In t'hi_s
‘cas€, the air .mass picks up-moisture very rapidly, but be:
- ]:he reglons of h'f’n pressu"e from—wiiich the prifi al ~¢ause of the small amount of heatifig-at the_surface the
- ' air flow -griginates may be termedthe sowce regions.for —effects are felt to only a liffited height. -Under such con-
_ .  the air-fnassés that:move .over the Proific It is generally ditions, a moderately shallow layer of unstablé air is.apt
. within such regions Ihat the ait mass first appears at the 1" exist at the surface with a stablé inversion layer above,
. surface after- svnkmg from aloftv- Tn fau it is thic piling up which- prcvenfs theé distribution of roistire to high. levels.
o and smkmg of .air masses that produces the aptlcyclonlc When relatively dry, tropical (superior) air, orlgmally
e cells in the first piace. -Air at the source region will have from high levels, flows:southward toward. the Equatcr from
the characterrstlcs -of the place of origin because of the ODE- -of the North Pacific high:pressure cells, the lower layer
picks up fnoisture very rapi ly but will pick up. relatively
little heat, since it was ongmally -2 wakmmass at its sourec.
As these alr asses. dpplﬂai?u the Lqua.wr tﬂcy Vecome
relatively moist in thé Jowef layers buit remam dry dbove

winter- coolmgsof*all extensive lancl~surtaces

e ~ period of time.during which thé air masses rermain in .or
) - _ near the'source. For éxample, during the winter months,
ary interior Siberia is- colcl -anid dry, with the result that ‘the
. . winter antrcyclone ovcr this region sends. out.cold, dry 6,000t 8,0004eet. _ -
: - - air over ‘the North Pacific. The anticyclonc to the east - . S
R _of. the 'Hawaua Islauds, on. the .other hand, sends out pon)
ST T ai “which is- rr*lauvely wafnr-and moist in ihe lower layérs, CA{ISES OF W A'THER
’ and :hechee charactcmst;c of. the warm-water surfacc over In the ahsence of. arn

o =

.~

Ln"ospl"‘rlc c1rculauon each

) \whlch it has lam»

oV

. Course is over .a surface which preserits radic Uy diffcpent

‘upon the “degree ol )

prar‘e at .a- prosreuswely slower rate, as the temperature- -

,bctwcen the-

. Jneet,

R

pend so?elv upon the amouint of solar heat recened and

-upon thefﬁaiure of the underlying susface, 1. €., whether the
surfane was land or water, bgc_h a climaté is am;roached.
..mast nhearly at 3 sourcc reglon within one of the
jefinanent lngn-pressure cells. ‘The study of the weather
phenomienia of any region- then reduces o a considération
of the frodifications of this fictitious or “solar® climate
brought '1bout by air:flow. The weather chal acteristics of

a _particular nonth in a given locality are govetned byr
(1) the: mtensrty_of the air stream,ﬂowmg over that particu-
Lax

“air currehts “As such; |
_dbsent in ‘hlgh-pressurc areas” which are, as described;
regrons of descending dir (reglons of divergénce). When

two_air_streams cor-ve~ge, condmons favorable for rising "=~

and lifting: of air_madsses exist, and ‘bad weather zones are

- the esult: "Convercence takcs~place“whcre—two~or ‘more —

_air currents. resultrngfrom dlver"encc within- drﬁ‘erent bigh-
Thrée such -

_pressure cells meetin a region’of low « *~ssure.

regions, f~vorable for widespread-cont¢ yence, are the low-

pressure zc..e near the Equator -and the Zonesin &ath

hemisphere on'the poJeward sides.of the Pacific anticyclones:
Qther zones of tgence develc: from time to ‘tifhe
individual-cells that- thake-up the: zornes of- hlgh
" pressure in TowéE n'udlautudcs. B —3ens -

The most pers1stent zorie of convergence -over (he Paerﬁc
is that of the Intertropical Front (sometirnes called Eqjua-
torial Front). where the air streains-of the two hemrsp_heres
rneet in the-efuatorial region of Jow pressure. The latter
region is sometimes refefred .to..as the belt of doldrums
Weather conditions alo'lg the front changé from. day fo
. day accoiding to the nature of the air streams which. eon="
~verge into the frontal zone .and the angle at which they
_Tt is not a sharp frontliké discontinuity in most
,.cases, buta zene «wiich may vary in width: from 500 400
Thiles. At ts- worst; it 45 an. area of. sofid: cumulomml)us
-clouds. msmr 1o~ 0:000 fect or moie, with thick layers of

altostratns ex tcn ling outward at several levels (see ﬁg 1).

s.un {: 2) the orrgm -of the aif. mass mthm me.stream, '

bad wea_ her Zories are ‘generally o

THE INTERTR OPICAL FRONT




ToEe . WEATHER o

ER THE PACIFIG

“The d( nsu‘.v and ve mcal extent of the cumulus cIOLdsm
the 7 utal zone 1aay vary considerably. . Most of the time,
a scattered. row of cumulonimbus with corsiderable at: .
tendavt middle .and high clonds typifies ile front, but..
__ there are times when cumulonimbus_clouds arc s :lose

together that it is not possible to make a transit of the front

without penetraticg clouds. Tt is safe to fly in. clouds

whiosc iops canepositis eiy ‘be judged to'be lower than 14,000
. to 16.0004eet.. Light-1w-moderate tuibulence and hail may

ke encauntered; but stfong, deep drafes are ot likcly

_ "The principal danger lies irr entering a cloud whose top is

Towst than 14000 feet and then umntentlondlly geéttir g

: SR __antu the comveutive cwlinmn nf Ul _l~mml;u~ \\hubL Lup
o z«IuURL Lo o . ) - - - may reach 20;000 fe I

ain:- Wndér-sueh conditions,—torbulence_isrvery - _its greatest polcward exténsion: during, the: summer. sc'ason . fronal cone, it it dangerous 6 1 nY bl‘““ in thick

- BER scvc1c, swith héavy icing in<clouds above 16;000 feet. &t~ “and s nearcst the 'Equator ‘during “the: transmon SEAsOnS. ~when” tOPS cannot._be asccrtamcd Flying® ar—hight m'— =

R best, the Intertiopics} Front-indy be metely an ea-0fSs-of spﬂnmapd-autu*nn The only exception-is i the cen-- . tHese regions, particularly in_th€-neighberhood o

— ‘bx ux(en to overcast altostratus-clouds-\nfh SWellmgicumulus tral “part of”the Pacxﬁc, ‘wheré thc lntertrochal Eront re- | 1513’3(15, should usually bé avoided for two reasons. - First,
= i . ot at-mght itds- dxfﬁcult.to»scc 1solated deep clouds in the pdth

" of fight.”
_ dmount a _d turbulcucc over t'

he .ocean durmg‘ nocturnal
'Ifhu.ﬂeﬁ"ec.ﬂ is anost: nc\uceable ih th\. v4c1mLy “of” =

tra_]ectory -OVer wari’ \‘Vatel. Fé
s N trade air of “the suminer hemlsphere thh whlch at 1s~*m
= : o Juxtaposn_om tthc_front B Lhe_ tlme ‘the:diverted: rade
: | -the- Equator;—
eén: completely--
equatocial-air) s

ot shbald d'etéﬁ'hlﬁe\_tﬁé-bficnta'tio .0

L I Front ar the “point ‘where he- plans toveross-and
direct. his’ ~flight -at-zig ht-angles—'so -asto spend the least .

HE=sE = s "d&quycd and: thc air ‘mass {now-called

ncist and-unstablé througheut a great dcpth. Thedensity - The 12 ﬂow charts_ -on: suceeeding pages-illustrate thc P0§:Sl_wl3?_1§ arfiouint of tifrie" within the bad weathier zone. ~ ~
S s . and VertlcaL extent of the-cumulus-clouds in -thé-fi 2tal - “basic air flow over the Pacific during-all-montk../ adshow ’ _: S B - .—1,-"1
4 i  zone arc thus dcterminéd by the prewousl:ustorv Ofth. aif ""how'the 'ntertmplcal Fronot Imoves: durmd rhe seasons. Tt- i - ’ '
C—— ‘mass as well as the degfee of convergence. -Convéction is  must be empl'-amzed “that these.are mean. chars.and that AUXI I A t“lr BAD WE ATHER
L strong in cumulonimbus clouds, \.speclallw if their tops-are - the pressure “distribution which praduces the bad weather _ ,7 (’\“"ﬂ'. b RO
- ~_abové 14,000 feet, a level-which apprommatcs tlT" Mmini---— zoncs-wxll Sary fro 1 year-to-yeak, Causing. the seasor~to . __ _ . ‘L___S IN THE__ T .P -

S - --”"" Friuny freezmg height in. ‘the Tre opics. © - I be ad\}anccd or rctardcd owever, the basxc -pr ~ggress1nn ST - T
ronts,lsnormall)Ld a'radu‘ax process  In addition to the I'ntertropica'l ‘Fréﬁt thiere are several -

1 ce o~ Inthe L itstration of the Intetiropical From (fig. l) note of wpxd systcms an

Fooo- . _ the characteristic-flattening -of the cumulus clc ads-on-the- - with day-to-day chuanges: ‘rarely-gver 100 miles.. - - ~ - minor discrntinnities.in the air streams-of the trade Thasses i

.o Tn e T trade {poleward)- side “of ‘the front, where -the trade in--  The techmquc .of fiying througb. the Intt_rtroplcal Front (tfopical air). 'These are often drawn -on synoptic cliarts
. -version (dynamically formed- by- subsidence .in the-sub= depenas~ toﬂsom extcnf"upon the typc of aircraft.” Thus; 'as weak, cold fronts; since the weather associated ‘with -

A = =c troplcaLantlcyclonu limits the vertical devclopment of the  planes with se gs.of 16;000 feet or Higher tarely_ _theifr is of the type characteristic of weak, old fronts at
) cumulus Contrast this with. the variable tops »f the have difficulty.in toppmcr the-clouds along the front.-. Qther  higher latitudes. The region. between “two ‘cells of the
Lo - ~——clouds in the: equatorml air on the equatorward side.of the  planes must weaVve among ‘tops. of cumulonimbus clouds at _Semipcrmarnent anti-cyclones which characterize _the ‘pres-

-~ -front; where there is no subsidence inversion. * - - 12,000 feet or'lover, and, failing tofind. inteivals whete . sure field. in. the trade air stream is known as a trough or - _

B Sl ‘The- tcmpcraturc dlﬂ'crcnce betwccu air masses along tnc, _they.can_traverse the drea in clear air orin "loud with  col More simply, it is a localized rcglon of convergencg.

|
|
i. — _:;_..
|

H

Intertropical Front is usually sllght, a fact which accounts,  tops below 14;000 Teet, -must descend to near’ the surfacc' “Insuch a region, theré is ho subsideuce inversion, and the
o in part, for the absence of a sharp disconunuity at the and fiy Lhrough rain squalls - cumulus clouds can bUIld to greater hewhts than elsewhere -
front. An exccption is found 1n the eastern part of the GPIC" ' R
Pacific 1 the vicinity of the Galapagos Islands where ‘the
" ) tci‘upcratuve gradient across the fros.t is frequentx Jarge.
: ) uuuul\.ul HCJ'i'lA'iPuCi‘C air which crowses the uc.iu ter 554
this region 1s forced .to:pass over thevery cold ecean waters
= _.off the nokthwestern «casts -of South America ‘hefore leav-
l - ing the equatorial zonc.  As a result, the air in this nerth-
)| 3 €rly-flowing stream i> rendered. very stable in thé surface
, layers and .is considerably colder than the Pacific air to
“r 7 the morth of the Equator. . ’
-7 Judst as the anticyclones that govern the cifculation move
- ) ) northward ard southward with the sun during the course
f LhL yual au JlLuaL llu, qu..l Ll.u.j.m .u rl 1) AL uml\_. b“ o auh-
i each hemlspllerc, the front attains




. -~

m;nlal aren ccnslsts of a

oroad zo;le of heavy cumulus and an 0(Ca§l_f)241 “cunmus
Jonunbus, “with natches ‘of medium: cloud blow ovt :in
sheets at’levels between 3;000- and 12,000 feet. The ieing
'1ty.tof 12;000° to. 14.000 fcet ifv the

E err_usphere auxlhany frontal zone, but lower

_southweést across ‘the Guafis japan track umg the peried
“ff6th October thtough March. - o
These auxxlxaxy fire onfal‘ zdnes ar_e ordmanl" \\eaK and.’

6s€ ~

Lt

n\,\,essary e e
_“Recent eudence p "ts to tbe emstence of rather com--

of the" cold ocean.. vxaters off the norfh— :
s- of "boulh Auperica prevlously meri“croned

surface coo-mg over ¢ _e cold ‘Watet Triass, lut§ _l;'rom levels
of 3,000 te 4000 feet i the vicinty of fhe Equator and
the Galapagos Islands to 6000 o 7000 feet at about
N, latitude. © " -
AT approxlmatcly 5°N,, thc northerly-flowing current

chafiges direction ffom south southeast to southwest and

- WCsrsoath\Acst because -of “the deuectlv° force of the

sarthils rolatlon .and"the reorientation of isobars resulting,
- fromthe deep ¢ “heat” low over northwestern Sourh America.
A slxght decrease «in wind <pced results from the change
in” wind diréctior. Ihus, therm_ls a pllmg ip” of the
Southiern ‘Hemisphe: : “trade " air that s bémg: rapidly _
‘heated from below, the inversion is destroyed, and cumus
“Tonimibas clouds with rain showcrs form. Fherefore, -on”
the surface -weather chart, there will appaar tn be- wo

zomes-of bad weather, one -along the IntertropchFront T
- and*-the olbcr at about lantutc 5°‘N

IN THE “EASTEBLT; S

W}&VE—S
Untik récentiy it has been - assumea that thc easrerly
flow .of air cn tlic -equatorial sides of the Pacific angi-
cyclones was remarkably uniform from day to day and
—iEngained unolsturoed exeept for7an occdsmnal troplcul

&1 i the-fronti lymg northeast- = -__

Jsad: weather -Zohes. OVér -the -openl -otean.
usually cause an.increase in- cloudinéss over island - eds.

- imonths.

cyclone. Howew.r recent de&axled synomtlc analyses oy@r
the- tropical Pacific have indicated the existence of wave-
Like perturbatxol.x which Taove from. eaJt 1o wesL 1 _Lhe

B deep "astcrl 1y air cur: ehts of rnese regions. -4 At thc p);escnt

tu'r.c the nature ancl charactermues Qf these wavcs are

— northeast winnd (southeasr in_the So thern Hemlsphenc‘)

falling pressure, and, if the wave s moving morg slawly
than. the air stream in_ which it Tiés, -excelleiit weather
"‘e\allmor ahead of. the y\aye crest. In-the-fear portion
ox’:theaster')._ in. the
'1ng pressure, converg_-nce, and
s"xow,cr) weamhcl occur: The passage of the axis of the
- awave is accompanied by a lifting of the_trade inversion; -
and: thus these waves govern, 1o some extéat, the depth_of
the moxst layer. of equatorlal air. _

i

are found The weaker wa,ves are-of'ten~ dlfhgult

to-1ocaté :on the sutface” “weather ch cha"t since the _conver- _

~ gehce accompanying them may not_ e sufﬁcxent o Droduce
'Howcch ! '-hey

1t the wave: dxsturbance is mowing more rapidly than the
air stream thhuL which it Zheskconyervence and.showery
condmons may prccede fhe passage ¢ of ‘the wave crest.
'going a rapxd éhange
i mtensny, its rate ‘of moveinent will remain fairly iz
“fori, the diréction of movement being about notmal to
thé:troughi line-and-parallei-to the'steering current i which
it lies. “Waves of this kind oceur on the -average of aboi! it
" two pcr week during the season of-their most frequent bc-

currence, and their éffects in any given locality may -ex-

tend over a-period.of 3 or 4 days. ‘Waves. which- arz-origi-
nally weak and hardly diccernible on the weather chart
may. decpen_napldly over a period of 24 hours, partlcu-
larly when they -niéet the Intertropical F ront. .

. _They occut most frequently‘_durmg the .summer- season

1_n either hemisphere and seldom oceur durmg the wintct

TR

A phcno_mcnon.xlosclv assocxated wuh the I')tertroplcal . 1nro Ihe zone- of prf*vanmg westellzes

_l“ro'n is' that of the 1rop1cal cyclone, vamouslzﬁtermed

“typhoon,” “huiricane,” of w1lly\w1lly dependxng upon..
the 4rea within which it occufs, istic "di
ferenee ‘between uopical and &xt ratroplc’!l cyclonesv i&

} 1n the steepncss of theé préssufe grad_l,e,ut associated. with. the.

N '_rmer The well-developcd tropxcal cyclone is-a whlrllng

... notthwesterly, finally cufving ta ncrth oi- northeasterly

The characteristic ‘dif- . _nonc-of the rfegions of tlieir formation illustrated .on: the

cddy with

panxed b

ward and upward i 2 clookmse dlrectlon anound Jle S Er

centerof Juwest pressuie,
the. revesse. and

North uf the E quator, the rota~.-
the winds- smal in _a_,sggpcez;-__ .

_ Tromcal sLorr“s ncver form ncarcr than, 50 from the
"Equator, which mchatcs that the horizontal componént of .
the Cotiolis (deficctive) forc e is-andmportantfactor in theif -
devélopment. - They form..only ovér the open sea, where -
.large amourite of _cnergy. are avculable m the moist a1r and. .

4o, ol».

v

s1(ir‘rablg vadenw ow.that tlley form ag s0=ca calle 29 1p ' e
_points, where. threemr masses meet in a common zone of :
—CONVergence.. .

- Apeeulia 'Ly

. theso—call-

of; manv tromcal cyclones~1s Lhe.\._

Whenahecentcr

II'I'.C”Ulal - théy tend to- descrlbc. a: parabollocourse :
after formmg in thé subequatorial regions. Inh the North-  __
e Hemisphere, the-cyclones tend-to move: firstin 2. general
westerly -direetion nearly - par Mel- -to- ‘the - Equator, then -

be ver

_.at latitude 209 10 25°. In. the Soudwrn Hemlsphere the
storms tend to_.mose ﬁrst \vesterly,. then sout‘l'

docreas i

extratropica lcyalones thh well developed fror\ta’ ystems S
Generally, the storm is approximately ciicular, and’ the "
ain area produced in.~onnection with it is usuaily rather

evenlv distributed about the_eenter. Exceptions occur .

.wheii the - tropicat-Cyélone Moves into the higher . latitudes -

and. draws rela'wely dry_air masses mto":ts circulation,

The region of intense winds is usually very small. At

distances of-only 75 to 10C mlles from the center, the veloci-.-
ties rare'l'y cxceed 50 knots The w,lucity of movernent of _

2 app_' :xnma[elv 100 rmle: l)er dav afrer |r, 728 |

The: e:frequiency. of tropicak cyclones is. small Lompared w h'.;___ N
thaf of the extratropxcal ‘éyclories - «of higher- latitudes. -

ﬁ oL charts ls the avmagc annualsnumbc, greater - than-25 .




westerlv winds-along the-Eguator as: hwh as-60:knots.
regions-of their firmation and principa} paidss move norehs.

-- between occan and-co

. differert

I ometes - o x
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season, wheén the Intertropxcal Fiont is farthest .from the
Equator. They «of :course, do xot form when the zone of
Convergenteds wi 5% ot the Bguatorsalthough-theourer
iges of cyclonesdarther fiorth of south ficquently cause
TFhe

ward and scuthward with ¢hé sun, as-do- the wind systetis
that produce the zones of .converger.¢e within which they
form. : ’

‘Wheén tiopical ¢ycleriés are large ¢hough to appez. o
the weathef ap, a flight can: oftén. be made which will
avoeid the heavxest weather and take advantage of the best
winds. subequatorial regions, owever, their pres-
-encé may not be revéalsd By the weather-chart because of
their small size when: they are iii. the incipient stage There
is'reason to believc that the tropical cvclore deveiops. from
a spuaily dfite.se vortex ‘gradually extending its influenee
outward fromr thé cénter. Thercfore, in the régions -of
théir formation; simall, in¢ipient storms will soretimies be
enccunteréd: bLigfore the synoptic chait has given any
warnirig. Tt is highly impottant that all signs of such- a
posmblc «development be understood. ‘Such- observations
in¢lude: @k Heavy clowd 166 hlgh 16 <limb over; ()
I‘apldzy shiffing winds with increasing wind velocities; (3’
lightning; (4) heaty swells funning; counter to sinaller
‘Waves; (5) westérly winds greatér than 20 knots between
5° N. and 5% S., a coidition. which indicates cyclonic
activity 1o ‘the north or south, (6) cirrus and cifrostraius
thickening to altestratus; (7) rain falling from dltostratus;
(8) turbulence in cleay air.

Famniliarity with the circulation in the vicinity of tropical

cyclones and their forrhal paths is es:=ntial for safe navi-
gatioh-over: ‘Raeific réutes in the Tropics.

In tha
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_weather—zones. has already -been. discussed -under the-
" sections on_ convergence and the Intertropical Front.
.In .order to. optain & pictufe_of -the- géographical distii-
butxon “of the prmcxpal zones of frontogenesis and the
prmcxpal frontal zones, .the approach has been through a
consideration_of wind systems and source regions for air-
masses.. Ingéneral;-it i nay. be stated.that the “solirce™.of.
- temperature dlﬂ'erence is-partly the fiormal meridional -

temmnerature oradian

WmMpLrature gragaien t ¢_1“u purt"' thc tomperature contrasts

LU LU dSWG

_fromts sut of these sources of temperatire (and- mmsture)
differénces is the, defeanative part. of the wind field. . In
shiort; viithin areas of convergence S“Whiere .air masses with-
It-ipropeities aré brought: fogether, moistuié. and
temperature gradients will b¢ steep. Tt is fhls sleepness of

gradlent thatdefines a front. -

o 11{5,\'orablc cUndAt.on* T

> AU&

Ihe 1mportance of .convergence in producing - bad~

e LG

ntinents, The “agency’ that creates _

position: by a minimum-of travel. “{n winter, these ‘condis
tions are .most. ldcally {uifilled along the €ast coasts of the
-contments D o

There- are four prmcxpal “types of air- masses n-.each.

‘ hemisphere; classificd aceording ‘to the source region, viz:
The .arctic air is

arctlc,wpolar, tropical, -and. equatoriat..
separated from the polar air by the Arctic Front but, uvcr
the Pauﬁc, 'this front iy in each hemlsphere so- far toward
-the pole (greater than latitude 55°) that it falis beyond the
_area:covered in: this.study. The tropical air-from the semi-_
_pérmanent anucyclones of tiie subtropies is separated from

the equaroridl.ais masses. by thediffuse ?nterfropmal Front
- as has already, been dlscusqed ‘The one Temaining, an
.most imporfant, frontal system:ds the Polar Fromt which
_ exisis almaost mvanaoly ’between tromcal and. polar air
massess T i : 0

. T addition. ¢
m& fqrm temporanly thhm the “air mas;es }
ud “wind is favorable: for
t frequeritly in 6
“ol » and “fresh” pola.

ﬂmé\cs partlculaxly between

- __of »between po‘ar cont.'xenta! and pbiar marifime. Tiﬁ: .

. CFGURES -~

accondary fronts are.- usually fcither - vyeasxve' dor 10115-
lived, whereas. the principal fronts '1re both cxtensxve -and
more or less permarent. .

- As.ds the case_with all general | fcaturcs associated: with
‘the ‘gengral circulation over the oceans, the- Polar Tront-
‘moves northward z and southward with the sun -in such a
way that in general posmol., it is in each -herfusphere
néarcst the pole during the summer season and ncarest the
Equator durmg the winter months. Tf is-frue that a
“mean position™ for the Polar Front does ot have the
same degrce of .mn.ncance as a mean position for ‘the
Intertrapical Front. Nevertheless, the~general- seasonal
shifting oL the zone within which the Polar Front is most

-apt to lie is evident to anyone who has had occasion sevi-

ously to .analyz¢ or iuspect long series of synoptic charts

. fo* the Pac1ﬁc ares.

N S

ges. not constimw‘z: .single fnoré or less continnous band

Eolar. Tr ont, in conu:asr To the Intcrt*Oplcax F rortt, *




=awest-1o. east..

of c"m’crgen(‘e and- bad weather across thx. Nerih aod
South Pacifie: It appears rather-.2s a series of active,’
convergent zonés ~whichrimove in a general dircetion. from _
“jihese convergent zepes are. (he. Mmigratory

- _pws-ac-travelliig-cyclories: of midlatitudes. . . . _ -

~_aire ahead: of: ror 1
- _ otélusions and a Lyp'cal €

It has beeri showri- that in fniddle and Pngh latitudes its

1mpossxble fof-air

. that waves-will_forn: along the chscqntmuxty or. fnont that
. _separates .the-two ]

Jf the waye lenaths of, the- ulalux bances

air, thus £ _'ng tlw cold CV -_.o',r'leg
A con-pensatmcr poleward flow.of warm air- takes plar,e_m
.. the frorit portion. of the zrdvancm_g_ Wave hus f
warm | front -of the Lyclone The' w: a_r'fn
. the warm front tends to rlde up - v

over fhe denaer 4cold
refore: dev €lop- toward
cyclohe
result (see figs 3and4). - T 0l '

Thc formatlonr of . cvclone alonv the. Eolar Front 1s
ont.

mdentatlon of. wave later defpens and !
front rapld 1y at 'ﬁf§t< -then progress ely slcmer
‘waves nearly always miove in a diréct:
for two reasons. In the first place, this is the prevailing _
__ difection:of the windstréati in- which they form _S_ec”_ngl),
accordmg_ to wave theor‘/‘, a__wavc-type cyclone -should --
move in suéh.a way  that the warmer air is-on. the 1aght in
the Northern Hemxsphcre and on the left in the Southern
Hermsﬁhere ince the warmer air is usudlly to the south

of the Eolar F ont ine lue Norfhern Hcmlsphere' ang_to

'I:'e

YYLou LU

=d ~ This, the zonss

..)no l'r

masses- with-differefit densities (tempcr- ’
_ atures) to-lic side by side Gontmuoualy in- equlhbrlum, Dut

es"d_

s the _

Vot oy oas"

° fréuts in each hcxmspnerc appear as mngrarony lows which
1ravel fxom Wwest to ‘cast, gencmlly‘ -the eglon raore: t than
from “q_d’”"". Adthoughe the variability o
f’or: AT posmen of these lows. Pl events theu' bemf:~ show

ort the mean.air flow ehafts, the piineipal regmm of forrra-
tlon and travel A fe ﬂzustraLed

~ In comparison with the troplcal cyclone, the extras’
“Fhere 4ré several.-

trop ical'cyclone is: cxccedmgly cofplex.
_‘major diffefences Tetween the two. types of cyclones, the '
most.1m§crtant bemc the lack of syrimetiy of Aemprrature,

Wind, pressure, _cloud ness. and precipitation in-the extcas -

troplcai typc. Otlml meonam xpomts of \amance a.I‘lSC

.tense as ~§Ee "troplcail-, t

dir mass cliﬂ'erencm intensify “of polar zones_of con-

the wmentlonal model of t 'e

"~ “Fhe exten; of th
vely largely.on “the structure of the warm air mass.
relatxvely warm- dry an -on the eguat

Erurlt :the

With

ol active convergenee c.l'*nc _the potar. __d(termmcd b ' lhe tempcrature dJPrrenccs -across

“ila PN T PN
OL Resiony _u.u\.x VL uxvu\,gu.\.\. uu.\.n.n;]

: __UlO].lS in wmter, ‘when.the -

»ercence are: at the; 2 maxrma “llC reqs-the - troplcal c,vclnneq

the Pacnfrc Polal Fro_-,

2 dep_ends .

hewatm
-moist but. stable, the pr cc1pltauonzc e will » parrgte

: 16 watzd air wat | A.amallv
unstab.\,, Lhe bad wea*her zom m iy be za0re: emenswe a;ncl
_of greater intensity.. -

~ Although the avcrage rate”of movemenr of extratxopl L
cyclones is gbout 25 kngts, the speed of individu
variés w1dely .about this mean vdlue.  The Zreater the
wave-length-or thé ﬂatter the'wave, the grcarcr its vclocrt}
Similagly, thé greatér the dlﬁerenec in debsity (temp
tare) hétween the 1o air masses. maklna_um.me fro;
gneatcr the velocity o‘" the Cyclon

and by the air mass.properties-of.the warm.air.. .
it

aite N
F 29y

cxtxatrop1cal~c clones w' .l h.e across the
in midlatitudes.” The orms cannot.
,-a*xd during. any of the colder. months,

to R \,erse them on som _e por ons oT 'tll__

_ plicaterd structure, which is-called ai occlusion, results: “At

four such extratroplcal c;clones on oné fligh

. This make it neceasury f

" Pacific from.€ast.to, west..
pilot to-traverse-several wa
‘one of ore - occluded "Onts. Alor;g tl.e
frequétitly practicable 16 chanve gourse ‘slmhtly and -'ﬂy
parallel io the frontal band: of ¢uimuins and .cuini niilonimbus
until a break.is founid: between. adjacent clouds. They can
oftcn he cleared at 12,000 feet through thece -gaps.

The
warin front, on the other hand, usually I‘ngerS dbout half
an houi-of blind:fying, but, with turbulence ara minimum

_in stratiform clouds, éxténdcd instrument fying is feasible

as long as o ice is forining. In the portion of the storm
wheré the cold {ront oveftakes the warm front, a com-
ihie point.of 6eclusion, therc is a-maximum- of ttiroulence and.
storminess; but: larther polewa.rcl th¢ clouds tehd- to sir duly,

. and: flying - condmom improve,, unless the cyclone is young

and intensifying.. Various layers of altocumulus, “alto=
stratus, and stratocumulus predommate, and:flight ir-cléar
air between layers is possible. ~ Icing levels, however are
lower in this ‘eqlder air, and extended flight in-evén +l'\m
Jaycisof cloud is sometirnes- -dangérous.

Over several of the transpacifi¢ air routes, the ti a"l{b lie
approxunately parallel to fhe Polar Front. but on the
“et“.pos&bls: to. _

-

rm and cold froiits.and poésxbly .




_mozsr, urnstaole alr niase s produce.actwe convec- 'In '*heae' areas, thé ci’ci.dlﬁ’e“ss,

p . Negr the Eq AtOr,. the _gl_L lgassea Hee _,plcked up- cnowrl* ) . .

.E{L__ i px;evmu.a sections: ac‘dmonm heat and moisture_to Jdestroy the sul 1derme 1 .
phic effects epends UpoA. fversion. AsLa»reou!f i the trade‘alr*nearer the Equator - -}
of mstab.hty of. thé.aif than 52 to'10° th elouds: havegremer vértical.dovelopment . o

of slope «of the mourtain and showers. are:more: fréquent. The longer the path over . . ‘_

bame1 and the-angle at\whxch the WlndS*mCCL me barnen.' WaFin €guateri thi

On ﬁ.phts fr;)}n east fc; 76N
‘Thc .magmtudc of the Bpogts

~ Tropics,
stratus mdx..atés that- an. extratrop alcvr ',T tnc spcegj_z_)f air_flow, the deg
_though, perha ps, g the ‘poleward “side &f the route, I‘. mass, the helghv and steepn
1nd1catcs tbaf a warm front will s00H: ‘be re:

S

traae (troplcaI,
e ‘r to thr‘
o T

.
|
,
N,

eastern troplcal Bt
0:. become proztessnely: —_

16X Zohé&s ‘have been

In previgy dus sectlcns
assomafed 10asses that takes Place

Wlthln regi : lermlar lifting takes place
L - alsé-alongany- natural ‘barrier that exists dcross the: path of
S L__e_ dif streari. Jtis.a matter of-cominen-observationthat
1 -~ - - “cloudiness and -rainfall are higher .on mountain §Iopés
R L '_ facing the wind tham at +héir bases, and- that areas: on thé tropxcal axr from the North and Sout Par
o “lee sides of mcuntan' ranges .are qftenA w;th‘m_‘a_v fain  tows ot .low _As has been

months, the re\crse i3 true At thxs tlme, thc contments

becofne -warther thah the surrotnding- oce';i'r}s,~the heated.

air tadses expand, and Tow pressure i3 the result.. The
. outﬂow of_alr’frum, '1;, rorxtmenw at hlgh le

_ océanic antlcychnca, At least in the N)rtncrn Hc.uzs';h\u
where the confinental chﬂ'ercnces aic most marked. .

= L shaaow > c hese ‘ml 'ally Awarm, dry a;rrcugxe' . The hlorher— the latitide and the great -
o R s “These reerilts ave sii "iilV an~exprec31on -of the ract‘ha“the N 3 ) ~contment the mcatel are thesg; se“sonal eﬂ" cts
- Thft'““ -of aif is.a-cogling process, the-sinking of air a heatin te o Liigh y w:0f | Such @ fedhariyur tebulis © :

Air ‘which is- rlgma}ly stable resists vertical d ! b o1 ) atmpspherlc “cirgul
placement and thus: tends to flow around: -barriers rather Visibilities in the 2 Are good néar the<surface but nearby ocedns. | In such:regions, the air ﬂow 1s dommated
than to risz over them. For- cxamplc, the stable ;polar air ‘may be resrieted in- *h\. _vicinity of the tfade mverszon, by the co*xtmental anqcycmne durlng the wmtcr months,
which exists durihg Summer in thé esstérn Pacific in Wthh usually exists-at levels between 6;000-and 8;C00fcet, - by the ogeanic antic '
) ) __ midlatitudes-does 16t Tise over the coastal “ranges of €ahi~ Lower clouds aré usually scattered ragged comulus with. - Nor‘.hwest ana Norther.\
oS “fornia~because of the initial stabmty of these aif iasses. thexr bases.at about 2,000 fect and flattened' tops at.arou

A Dry air which is lifted mayprod“*e no clouds or precipi- " 6,000 feet (atthe baae of thedmvcrsmn).‘ In.the v1cm1ty of )

tation, if e’ he.gh? of the land barrier-is ronsxderaﬂy less mountamous isfznds, the _convective instability uf the | d.ll‘

“than the condensanon level within the dry air: Oz the  adsses:may be reanzerithrough Tocaldliftir g; with- cons1de1—_ alr ﬂﬂw rcpresentmg the maln outﬂow of conflnental air,,

L f]
- Othf'i‘ h4nd it renmres only a small amount of llltng of an ahxe cloudlness and frggucm ,nowers on thCl) wm ward  i§ néithivesterly 1 the nor, thern poruon of tbe area, be-

-t
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- - === Southeast Monsooir is dry: and.

comes no_herly A -about Tatitude ’50" I‘ an_c'_i: finally curves
N... FThis flow is*

to. tortheasterly below latitude . 25°
- varxor 1v'iff‘rmed the “Notthiwest Monsoor™or the “North-

“east 1 _onsoon, dependmg ‘upon ‘the pertion of -the ‘track-
For example; in the vieinity of the Japanese -

~considére
xslands (Iatxtudes 359 to 40° N.), it is called thc Northviest
Monsoon, whilé’ over thé Philippines (atitudes™ 5° to 19°
N ), it is. called -the Norihéast Mosisooti.

- “This dif stfeain: finallycrosses the Equator whére; due to
force whxch '(‘-:ts to th“ le m the

_sth\.’. Iower Texdls; and are small’ and
ahgmng thémselves.in columns with the wind. Thls cur=
rent-does however, prod 'ce~bad weather on the‘wmdward

v : rades, the Northeast f\ronsQon
pick up moiétu're' as it approaches-the Equator,
0 tnat cloucuness “i§ ihéFeased: ‘and: isolatéd: thunderstorms
are moreé frequefit, particularly over the land .masses. By
the time the currefithas-reached the Southern: rIemlsphere,
it is-a true equatorial air-mass in-all-respects. The Nor th-

west-Moriso6n brings the-rainy season to most statrons i

_thé Sou thcrn,Hemlsphere
North of the Equator in' a pure Northeast Monsoon air~
- -streani;- flying 'is relatxvely smooth. Ideszl coniditions .are
found. at about 10;000 feet above the surface hize and ~
- Tower-clouds: Atthe Equiator-and southward; deep storm
-¢louds are more frequently encountered, particdlarly in
bad weather zones-and ovér mountaln_ous 1siands. In
such clouds, turbulence Will' be severe; -and dargerous
_icing will bé likély=above 16,000. feet.
Southeast Monséoh.—Duriiig  the

sphére wintcr,

Southern Hemi-
the Southeast Trades are partlcularly

18 northwesterly stream. re very scattered occur

the CIOSCSL a*)pi’\\.r.-‘ e . -o :a source revwn fcr tropxcal
‘continental air that eXISts-m.—the Pacific -area. --
_l\orth “of the’ Ethor tne Sontheast,Mon OOn ‘takes on..
the-characteristics- -of true- equatorxal air as-the trade inver-
sion” 1§ destroye . Cloud systeins .are deep, and heavy -
Drcclpltatlon octurs-onthe windwarid sides of the higher
islands. Farther north,.at about the Tatitude of the Philip-
pme Islands, ‘the castéin. portion- of the streari ajofig the

Intertropxcal F ront merges w1th the southeasterly winds. of

0: those in trade a1r, but attentlon
1 to- the eﬁects of tne ruggcd-eham_of 1slands

"the smoo
txonal'mght hazards Turbulen liese: rmun—
“tainous. islands, " partlcularly durmg afternoon hours, with®
cloud structurss up to miuch-gredtér heights than occuz.in

' unmterruptcd air flow -of the same character North .of __ winds with.an. -£asterly-componernt-again- prevaxl- -

the: Equator the flying conditions are similar to- these in.
other tradé air stréanis-after theyhavé-crossed the Equator.

Sauthwest Monscon.- 'By Aptil,. following the ‘breaks -
_down ‘of tHe Winter anticyclons over- sia, a-Tow pressiite
ared, ‘which. deepéns. with the incre ing heat of summer,
"has become éstablisiied over the continent. Meanwhile,
the-Australian. antlcyclone begxns to develop, reaching
1§ MaxXimyia intéosity at the sam~ timé thé low over
Asia reaches its masimum development “The subt roplcal
anticyclones over the South Pacific .and: South Indian
Qeearis ¢ohfinue to exert their influencé on e circulation.
Theresultof thispressure distfibution is the mostiriportant
and intense monsoon cireulation of the-globe—the Southwest
Monsoon-of-the western Nogth-I Pacific, Southeast Asia, Indis,

steady -in the -western -Padific; ﬁowxng~ toward: the Asiatic ™ and Bay of Bengal dnd-thie Arablan Sea. ~In-populariitera-

_summer Jow in--a strong; regular -§tream. This flow- is
frequently referred to as the Southeast Monsoon. South -

of the. Equator, the air sireanm retains many of its rade

»=-~char#cteristics. - Clouds are flat topped and' scattered -over

the-0pén 6cean. because -of -the piesénce:of the trade-mver—
sion aloft. On.the windward (southeast)-sidés of the | larger
_ mountainoss islands, - however, the clouds build: up to
.considerahle heights, particularly - durmg the "afternoon
hours. Visihilities' afe ofter’ Téstricted -in- the-;owex layels
because of hazé and smoke: . e -

N ortﬂh_tof. JAustralia, in-the lee of the -continent, the

“mazss in-this case is the .dry Aunstraliare continernt ~itscif.
‘Bécause of the conﬁguratxor. and “Tow-latitude. position. of
Australia, the Austrahan wmtel antxcyclone constltutes

,-wv“...mm

&loudless-fof -several-hur-— e
_ dred: miles from the «coast,-as-the source: region of the air -

© turg,“this great wind system is m ost irequently referred: to.

- simply as “the”. monsoon. -
From May to Septcmber, the Southen Hermsphere
Ttades strean across the Equator, curve to. southwesteriy,

- and penetrate deep into the Northeri Hemisphere ('lns

“flow ‘has. heen iden*ifed as far-north as the- Taparpun ig-

Av e

Iands). The source of this air low (except fof that portlon
“which. flsws aﬂ” the Australian Coniinent) is in thé Warm,
chamc'antxcyclones of the ‘Southern r1ermsphere Thus
~ bythe time thé Equatdr is réached, the air inassés- Comprising

thesteeam are tru]y equatorlal Additional heatand: mois-~
¢-are picked up north of the Equator,
mass rmhoist and unstable throughout an exceedmgi great
deoth_by ‘thé time-it reaches the coastal.areas of Asia. The

great amount of eriergy released through the tremendous

preclpltatzon within the monsoos on the’ southerly slopes g of -

the Himalayas. and the VeSterQL slopes of th . mouitaife-. -

_inaintenarnce of the-citculation.. — . _—

10 those described for that portion of the Nogifwent Mon. oa o
--500T whlch lics south of the Fm,afor, L LI S

'~thr-‘re_glqr_ls .of thc, $0- .cal_lcd,- Pr;va_x_‘mg_ .Wgs_tcr_hs:s..

. air from Seifiipertanent areas of 4

_ iniérmirtént flow: The belt:of Westerliesi

_the earth When -the prcssure drop from. the‘su_ tr0p1cal _

rendermg "rhc air -

_rangcs ‘of~karther Indla, adds to ‘the develnnmcm agd | - -

"lhe éffects-of the Southwest Monsoon orm the weathcr of . - % ¢ s
Indla and~boutheast Asia are-well kiiow -.. The efects.are - o
gqually jronounced-on thée-witidward sides-of all islands-of ’
the Pacific wlich are within this air sttearh, Almdst con-
tinuous heavy cloudiness and raih. dre characterlstxc of
slopes facing the wind. . - N .

rlymg conditions in the Southwest Monsoon are s1m11ar - . S 3

Ut oie « e tmanan .

(.

pras

!

t

‘
eyt et

m.!,hls, ‘ .
- westerly flow i§ Aot the mote or dess steady-movement of . . -- . Bl
igh-ipressure 4o séritiper- I
aherit.aréas:f TOW‘pressure as-is-the:case with the Trades
- and -eéxtain .of the monsoors, but a hmnlv 1rregular and_

of migrating cycxones-and anticyelonés an
persistency- of ‘the west-winds-is-much. small
sistency of the other-air stréams. déscribéd: Poleward i . :
the regions- of the Westerligs,. heyond Jatitudes- 652 to- 709, . S .!

The Westerlies are soméwhat better -developed: in the - .- -
‘Southern Heriisphere tian .in the: Northern: Hemisphere .~ . T 7
because-of the:complicating. eﬂ"ects of the~corf1nents in- the = T :
latter. _~ A St

The flow.of airin-the region:of: the Westerhes is: not‘cv S
where: symmetrlcal alcng the parallels woflatitude. The flow, - -

; as demanded by_ -

anticycloni¢ belt to the tircumpglar belt.of Jow - -piessure s .
-great; the- speed of the westerly flow. is intensified. In this
case, a- “high-zonal index” situation is said o .exist; the
individual -anticycloni¢ cells are -better developed but afe
fewer in numbet. ‘When .the _pressute: gia 'ent between

subtroplcs and c1rcumpolar Tow- pressure

and-greater m.number, and con51derable 1nte"zonal ﬂow at
the surfage exists: As a cnnseouenceJ the westerly.. ﬁow s ..

“weak. _

A - Teediavls
The region of the-Wesierlics §

changeab"lc weather, where . antlcyclonr
conditions alternate at irregular intervals of from .
days The principal bad weather-zones ‘ogeur,. of course, U _
in connection with the extratropical cy"lones— along “the LI
Polar Front, whlch have been described in. previous sec<-- . )
_tons. ‘There are, however, additional areas of- persxstent- e
.cloudiness and fog associated entirely with- sea—surfate
condlt;o..s 4_nd air flow. Wherever faifly” wakm -moist . TN
_.air is forced: to flow over much colder occan. waters, fog
and low:stratus result from- the surface -cooling of the air

is CaaCu t
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""ﬁlasses‘ ‘cori‘i’pusmv' The-Bow, = ~Such ~condmons may oécur . A glance at uppe er-air prcssure and air stLeam Tharts
githér in-regions-of ivérgence or Conves; geqce-and m the = ~shows -that;--gutsige of the ‘monsoon flaws, the gen( al -
" “abscnce ot Tfting.  This type “of sitnation s found: at lugn upper arr'clrculatlon at Tovies Jeveis—if ?th\ ‘€quat
latitudes i <the- ’\Iorth Pacific (ind to a lesser extent in  Pacific s vasterly-in character. Iri_the - f~gions of fhe 1 )
the South Pacific) and, in the warmer inontbs, along the “Trades, there is a marked- shifting-from - «€asterly- winds-in- Thediate - vxclm uf th ’Tquat_or,, _.wherercas,tiquy wix ds pre-
-west coast of South and Nerth America. Stable condi-  the lower layers to westerly winds (the so-called - Ands. y:;ui\ at ot of tf the‘ =
tions, with'widespread low invcssiorssuatus and fog, also  trades) at hlgher levels. “The elevition -t which this shift *  During the wa
ccur. over the cold océan currents -along-the morthern:  takes placc varics with-latitude and: sedson as well a$ from:
Asiatic coasts in-summeér but, in-this-case, the phcnomenon day tosday. - In. éachil hemlsphere, durm<y ‘thereoldér months ". _
is miore closely assoviatéd with ithe monsocnal cv‘culatlon thie shift to westetly fow: normally*occurs at.about 8;000~
- thap with-that.of the Westerlies, . 10;000 feét, but 4t occuts At about twice that- h‘eight
- Although -the suiface -cloud and fog offer features un=  sunirher. - In thé Vicinity of the Equator, the eastérly fow
favorabre for certain types off aif ‘operations (such as the. s degp. arid fairly -constant. In: the bad wéather Zones;
taking of :drift fneasurements); -excellent ﬂymg conditions  wheti-they ate some distatice from the E Equator;. the lowes ¢
usually prcvall above the suiface inversion layer. he  level of ‘the westerlies aloft drops, sometirnes eveiv to: the - tendeq
-sorface layer-of thick weathér js- gsually very shallow. surface. I the - -eastern ‘part-of -the Bacifie, the westerly.~' ~gral
‘most frequently only a few hundred. t6 several thousand wmds frcquently continue as a northwesterlv Rt
fest in-depth) and can generally be fiown over thhout i acress the }:.quator Arrom
= r*xfﬁculty—by all-type sofaireraft = - - .

son m caeh hemxspheredhc cqntr-

“Thus- durmg thls season” fhe
aced: .a hxgh levels £

des -of the conti-
W ~tern sxdes ThlS

yoom

; eiﬁsp_ Te thesurfa"e
eeﬂég'l_@ged 5§ low :prés--

UPPER VJINDS O ER TH!} . i_-‘emxsphere wmter, there s a.soutthsterl ﬂowaloft Gut - tion-o;
 PA CIFJ.C - .. of Ghtna~oves the Pacific. Alohg the Chma Coast, . this-

. : ) - flow éxists at levels-above 4;000=5;000. feet, but over the-.
- < - -open océan, the level Fisés to8;000 feet. @ther fhOnNSOoH
Because of the searity network.of upper air obserw‘lg “strearfis are deep and the upper winds, «€xcept at the very
stations over the Pacific, the small-seale features of -the highest levels, approximately follow the surface-aitstrears;-

_circulation aloftaré only imperfectly known at the présent At hxgh le\ els,m»the‘aimosphere (above 124 OOO feet)J the. _ pers
_ tithe. ‘Generalizations _about the Jargesscdle features.-can

‘Be-made; howéver, by considering the pressure dxstrwutlo_n near, wnth the rcsult .thatﬁthe pressur erdlstnbutlon is- mo;:e'
aroft at -various levels. : -

s _ ~._._néarly zon'-lL i character (pamcularly in. fhe Sout’lem_-

e suiface

St Do P —— -C - - . e e e

nental'summ r_low 'pressure <areas at A‘hc surface are re=

L gontinents. . .
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FEBRUARY

Aie: ntrre’v V'Llhl-n th-e bouthem Hemrsphere

clurmg thls month w1th the resulf that the Northeast :md
Nerthwest Monsooh systems dré at their. maxrmununte::

. sity. -The. Northeast Trades of the eastern North P;cxﬁc
) Itis =

cross the Equator as diverted trades west of 165°W.
midsumirier in Australia with the “thermal” low-pressure
- area over the western desext regionl weil developed. Auxil-
1ary bad weather Zones can be noted betweer- the No#th-

—Southeast ’I_'ndeé and the hvg‘t-pres.mre areas -enst of New
st_Of ‘Souih- Amerlea,‘ and 1n r\ertherrn~
Aust 'ah_q between the Saiithicast Trades and. the air

stleams from the - WESt (sometlmes calléd: the: West l\/’on—

'n the North Paerﬁc reach thcrr

In the Souther,.«-remlsp]vre ’hc ext: atroplcal cyclones do.
-not Penétrate farther nerth that latitude 35° S.. .
.—Gale winds ate most frequent du_rmg ihis menth nosth-

. weastof Austraha w they_may be -expected on abauit 10,
" percent-ofiall-days. Gales arefrequent during this.month-in

thénorthern Nortl: Pacific,also:but january is:che-monthiof
least frequent occurrence at high latitudes in the Southerr:

- Hemisphere. Tropical -cyclones occur frequently: in the

By F ebruary, the Intertruprcal Front has penetrat od.-1t$
deepest into. the. Southern~Hemrsphere),oceasronally moving
imover northern Australia. Fropical cyclones aré freqiient

* along the east and west coasts- of Austiulia, ovef the South

Pacific eastof Australia; and,xocca&onally, int the Yegion east
of the Phllu)mnes

North Pacxﬁc between the Marxanas and the l’muppmes
. and in Ihe No eas*_Trades betweethheHawamn 1slands

" eastein slopes of New Calédonia, the northern slopes of

_ notably, Samoa ancLTanm, where the ean:

. lur “Fokyo-afid -other statigns 6 -the €ast coast;. the values 2o e G=g
.Mrange betwéen. 40 aud 60 percent. . - T R

_- sk

Auxrharv had weather zones exist over .

- of the rest of the uorthwest .L’aelﬁc, with :precipitation

$44

sphiere, .
IGUdl---- S
'ness mong‘ the Umteu éfates west “Coast, where prellp S
tation amounts range froin 3 to 15 inches and average” ’
cloudiness from 55 -to ‘80 ‘percent. Also, these eléments
Teach their wiaxirum frequency at many stationhs in.the
Duich East-Indies that-face the Northwest Monsoon of the -

Southérn Hé mispheére.” it is.the_rainiest month on_ the

New Britaip, and someé of the- wes"tern Southy Pacific l'slands,

statlons (on the west 51de

-race <the J‘.\OrthWebk N e..soeh, m.nfall amcunu

2 west coast is be_l 5 ,_«80 a_nd 90 percent “but

> ahds clearest_month_on the $
5. of the Phrhppmes_swhleh aré
N rtheast ,Mfonsoon (a_verace I:amfall'

Janudry is- the-c

¢ ‘1 ‘Pacrﬁe between

1
Rt ST DU

South Pacific auxxhary bad wea.fher zonc €ast ¢ &f the Fl_]l o
Islands (mean rainfail during this month_at Maketa is 8:8
mches) Tt is st,ll the rainy season in northern Austraha,
along theé easteru sides of the Phrhppmes, and on the’
northem slopes of some of the Dutch East Indies- (ramfall

-hh month on the nor th

-The dry Northwest Monsoon season con ifiués-over most

arounts between L‘and 3 inches, ‘Exceptions arg -some
stations ori thé western slopes ~of- the: ja‘panese 1slands, e
where amounts Tuj ashigh as 8 inches. <! o

In the eastern Pacific, precrpltatmn and cloudiness con-  ~
tinue to be"hlgh north.of Jatitudé 352N, but»the*dry season

contmu:.s-m the southeastern: South Pacific.” o) L
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WEATHERA @VER THE PRC

th& maklon bcvms to weakep

S oy
= il
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"~ -7 Northeast Trades, however,
"- ~ ‘Equator west of thc 160th meridian. - g -

.- - The polar<ront cyclones-ifi both trcrmisphercs foliow

-a' prommately_the_ sanie ‘fracks as they do_ir
: g’to Thoye: <out_h -af- the 20th

: :'_-prll the Thter troplcal Front contifities
. ~ward ‘throughout its_entire length, although it Stlll remams
~ south of the Equator in-the western port’on . The ~reate:st

' -: ,; o Chdnge fré month is‘the ¢

the pxewous
réplacerent sby- -the trade citculation. The Nox:theast
“Frades -continiic to blow across the Equator between

- - - longitudes 180° and 1409°E. =
- The polar Afront cylcones of the Southern Hemlspbere

—~ .-~ _begin-moving northward gver Australia, with their-effécts

occasmnally~extendmg as far as Brisbane on the east coast.
T " The polariront cycluies in the North. Pacific do.not extend
<. ...  nearcr the cEquator than the 30th parallel, cxcépt il the

- we—_ far western portion, where weak cold fionts occasxoually

extend down ds far as Formosa. -
Because - of,‘—the ‘tquatonal -positien ¢ of the Lntertroplcal

R - - Froht dqrmg APJ'I] trepical cyéloncs are mfrequent in.

elther the Northern or Southern Hemisphere.
P rec1p1tanon and cloudincss -decrease slowly during

S AprlL iy me northcastern. ‘\Iorth Pacific but continue to

'7 mcreas:’ in thc corrc5p.)ndmg latitudes in the eastern
._,outh Pacific, as the- pOiarfronchcIones extend their effects
northward ,uhls is thc month of mammum prempltatlon

The bad weather Zone over' :
- i Augtralla is snm]arly dlsplaced we stward by the mcrea<ed-‘

‘oécorhes: conslderably we?"er thzm~dur:ng F cbruary, = fl'hc'
continue 'to move -across the-

Nozthwest I\/Ionsoon in the western North Pac1ﬁc and 1ts ’

coasts-of Austraha and.nowform alss6

Coral oeas =

Aiiérease in the correspondmg*eglon-»: ~thie tastern South'
Pionc" Tn ‘the western T\orth Pac1ﬁe, eloudingss and
1th zlong the east COaStb of -
the japanesc 1slands, buf decxeas‘(, ‘ofi thé east coasts of -
the Phlllpplnes-as:t})eNoz:tbeastl/fonsoon\begmsato-weak‘m

aithe 'E"quator in-the Vicinity of the Galapagos Tslanids and. _

along-the northwest coasf> of Soath Amerlca

alkstations.in Borneo, since- thls—lrthA month durmg wlnch
the Interfropical Front begins, as it moves northward, 0
“pass-over the island. Reprcsentatlve rainfall amounts” are
"17 inches at Puruktjau; 19- in¢hes at Poetoessxbau, 12ihches
at Amuritai; and™8 inches at Samarinds. Elsewhere over
the Dutch. East Tndies, the rainfall- and “cloud- 'amounts =
‘generally show a-decreasé -over } \/fa

Precivita t

<illipaia

1'_1 —H-New Zeala"d‘ and

ramfali decreases durmg Apml
southcastern. Australia. regions, precipitation-and-cloudinéss’
‘eontinucto increase toward their wintef afiaxinium: §
TIn the westcrn North Pacific,” clo.udmess_ a_nd 'raun“.r. on
the-cast coasts-of the Japanese islands show an.increasc.ovér
-“March; with amounts fanging between: 5 and. I{ -
Ou the west coasts of the Pailippines; however; Apru is
the rhonth;of least precipitation, with the average amounts.
ranging from 1 to 3’mches.
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M.AY

In May, the thermal law \-ﬂ il existed over
during - the summer has héén. replaced*

ustralia. -

__--cvilone. rv1eanwnlle over Asia, tie-wintef-anficycione has

EL = T\Iorihern Hemlsphere.

" of he:sguthcmm.o's't.t_rqpi

Chrna_Sea,

completely disappeared; and fow pressure begms tostake its

place. -Asaresult, sthe Southeast Trade st eafa is: 1ntens1ﬁed
-af.the western “Pacific’ ahd begxns S penetrate into the
Northérs He*rusphere as the ‘Southwest Mornisoon. - - The
Intertropieal Front is 5iow entlrcly in the Northern Hemi-
-spheré except between. rongltudes 160° W. and 160° F
Auxxhary bad weather zones &xist in- the Sautheast Trade

emlsphere, ah addr-
\_onu:rgeut zone em ts between deway

'“‘he area.- northeastr of the Phﬂ

ko) +ree
- O1-0C ::C,Ua;ar.;

1pp1ne shit

Hemlsphere, extratro

ne, the I }ert:oprcal Froiit | rles ent1rely in the
The North. Pacific anticyclone
meanwhlle-hasnmcreaseq in:intensity. but the low oressure
deeper. A
-s_almost the whole -of Tart
and-the southeastérn: portlon of the 21 11pp1nes.
. Th~ Australian wintek anticycloné continues-e strengtheén;
sending -out- dry contifiental air -over paris of the Duich
-East Indies. “ Auxiliary: bad. weather zones exist - betw en
New Zealand and the F1_]1s, along the Pltca

ian Islands and the Kurlles Troplcal cyulones become
_more: nequent in the North Pac1ﬁc cast-of _the,Bhlhpplnes

-the'greatest"numbe" of_zales,l n. t_he
South Pauﬁc &t the hlgbev latitudes. .
North Pacmc_and the’ t‘roplcal South l’acmc winds-of-gaie
force are coriparatively rarc.

occasionally extend their influence as-far nor:

The, polar front. cyclones in, the: Solxthem Hermsphcre‘_

varallel during this month. In the Northern ‘-Iemls here,
g Sp s

however, they selmm occur south of Jatitude 35° N;
June is oue of thédriest months incthe: easternNorth-Pag

north of the 30th- parallel; and in the central Jnr*h', acific

(Honclulu -1 inch).-*Jt is the clearest morith a.ong"the

Francrsco-——’ﬁo percent)t, Iti is, howevcr, | the \wettest momh

by a weak anti- .

‘Iermsphere conr -

‘Elsewhere over the

ifie .-

3 1nches)
céntral Cal,forma, coast (averag;e June_cloudiness. at. San(- mmonths in the portions of the South “Pacific under the

eastcrn Nortn }aaﬁr where: prec1p + xramot.nts average
‘between 0:5 and 4 mches The sumfier’ stratus reg.mc
begins dlong. the soufhers.
bat cleud amaounts still rerna
May i3 “the_driest and clearest month arong the southe .
coast -of Lower ‘Califofnia (average rainfdl]l at La Paz -0 _
ine bes, average cloudlness 25 pefcent). In the easterit - o {

|

mnereases an j'_ at

preczpuatlon—IO
)i the _southwest
2 and. the south-
Cag* oort.m of bcrcbes (Kendan—--~8 1nch°s) Rainfail ) .
ata maxxmum darrng thls menth also Over portlons of ‘the ) . - ).

pneaprt_ahou \cont,nue tor - A
;_ "':maxrma o . ) )

scuthern Ianan (Kagoshxma——-17 lnChCS) and alonv tne
Asiatic ‘east ¢oast betwéen, ladrudcs 202 N. aud 33° N,
Representatrve prec1p1tat10n values for th1s reglon anng

F2T

f‘ne "dl-U ' 01
““Polar” Front ‘whlch”“often ‘exists -
Pésition over \.J}"lud -and Japanr

months in the Duttch Bast Indiés, whlr'h are now partlally
i conteol of dry-ésntinental-aii: ffom ihe Australz~
al .Aantlcyclone: “Tt'is the driest.month_ in portions of
thee Solomons(Tulagi—7 ir:ches) and New Britain(Rabaul —
Neverthelss:. fupc_is -one of the rainy

mﬂuence of the Polar Front systers.  ~ . .

L P— N g o , ‘
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july s the rnomh when f:hc SOuthwe.:t Momom attains itg .
g—eatpst -Jevelopment, somietimies ¢xicnding, as-far 1otth as

_ e ce.m oo s. . o o .. _ the )apanésc islands.. East of the Philippines, the Souths - slowl) from‘.hexr jun mawnm :
: L ST == _ cast Monsoort also becomes its'strongest, as both the Nogth )
S . - P L —. :- - . _.Pacific summer antieyclone .and the Asiatic thernial low portl@ns of the; ”Phllgp ines (Mam 4
3 - T L P e .- - . - --attain theirgreatest intensities Meanwhlle, the Australian. _ occasional station on the west coast .
. - - wintér antlcyclonc achicves its- greatest develop__ ¢ n"t, (Okayama— —G6.5 .mches) Howevér, - 1 :
3 N SR - S causmg a strong outﬂow of d1 Y commcntal air over the .at many stations in Porfieo . and leow_he K
: - ad -wcathcr -zomes Inmes, kwlnch age: located,on J"mtheast slopes amr‘ thercfore o ’
A Pac1ﬁo\and~occaslonally e\tcnd thel_ - o
i : e s :fl'\e *Tanannep uslands 'Ihey .

S Va-—q mches), Raroto*ga. -fﬁ
: Sdlnoa (3 lnch;s) [t 45 -the rainiest month S
weé ific "between xaumdes

tne ramlest month 6- thef

s'the M.a ianas. They a ,-: Okhotsk Sea. chres tatlve ramfall ﬁgures in ‘the datts . ) :
] S - = T “eT = - B} - €st.coast ot MeXicobetve caf ,' _area gre 3.5 inches Bolsheretsk 3.inches’ at leolaevsk ) ) 4
= S e T = T ) rder, ‘One .or. two- havc extendcd theit eHects as far ] and 6:1nch°s a‘t Soﬁlsk Prnsk I“tls ‘the cloudxe,st month E
R (O R T U, north as seutherny Cahfoxma durmg this morith- T 1T
¥ S - ' e . = - Polar fronf cyclon. %, m § th Bacxﬁc begl 19:¢ om ur - R Lo
:‘ C e e . o c“’““ In thc q01.1'.'1’1(![‘1] H:ernwplflm‘(;z th(’ Aext att ST D
= - ) T T S B = S0 e cyclonés fO_HOW' pp:ommdtely the_same paths a8 tn
N S - - - T SRR - - i July., . o X A
; : . . .o - - . -Avgusy also; is axh;y saonth along he westﬁccﬁt’of the - 10 e
N ) B Umtec. “States. and _in the ‘north(‘ast(‘rn North Pa It is also thc drlesz momh a]onmwhe ""-‘_", .
B S : the. far north «prec'px; of Australia (Buadzberg—2 inches aver- . -
P - _. 3 pitaticn);. and”over seve.al of” thé Souih”
Rl S s LT -l-'-: ' ‘ (.' .. I :heeasmrn—' ﬁc- Slall(u, aotably, the Soucty 41slandsJBapecf»—2 )

Jth of: t}‘e 20*h:.‘, ‘)*and‘ the Marquesas (Atuana—3 mrhes) Augustis,

B thc watest mo'\fh at svveral of the northwestem -

ol o~

e <o T ST TN Rl B T
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11), Se lm-mber. the Astatic saomer low has commaem
e e - RN - £ : - ~Qisappeared and is raplaced by a The
B M < e L 7 -+ Northwest Monsoon hegins in the horth as a result of this
2 N ; c. ] pressure disribution, altheugh the Southwest Monsoon-

; ) -- =77 Tigstill encexistenee over thoest of Southéast Asia as far
=S R - north as Luzon and the ‘South- China Sea. - The lnters ~
: ’ 7 ropical Fronticontinugs its ovemént southwaid, although
at a very slowrate-€xcept in the faf westernportion. - Antis
cyelonic conditions still prevail ower Austraha, and drv
continental air continucs to flow cut.of the.interior ovér -
- the Arafa and “Timor Seas. Auxiliary bad- weathcr
zon-ge exist in the Southeast ’D acles along the & kCaro-

b

"RE’R

H.l-(-ﬂu B

u,i x"“(_‘n

c-aver -

: al cyclonc@»occur frequently in-the t'ex—iii North

fic south.of Japan . and- - fiorth of the- Intértropical
Front. ‘They also- océur mfrequently——m the region just:
east of the Hawailan Island; “ang Mexican-and

Liower California-codsts nox th-of thechevxllaerlgedo-?[slwauélQ :
occasionally reaching the southein- Cahforma coastal
~reglon as ‘weak disturbanges. - \An- geption occurred in
°ep€ember1 939; when a well- dﬂvelone“ hurrica.ae reached:
-as; far north as*the I.’Iés Angedes axca 3

) 1slarl.d 6() o~

. as in. par:; ol

Polar“ﬁo-u rydones in both Txe'\:orthern and Southern

Fnllnw_ annnommatel\_ the._samc paths as

I—Tnmmn‘h ends

v....ur AaQd

thcy «doin August. : :
Septewnber is-orie of the Wiy smonths in the westéin Noith: -
_ Pacific-north-of Tatitude 30° and i$ the:clearest month«dlor\g
portions of flie’ Washinigton coast (Tatcosh -Tsland=—60"
peréent .average cloudiness). It~ is” still the wet season
along #he- Mexican west Coast, however. and.rainfall
_ anoufits-at some coastal stations ruik as high as 18 inches.
1oudme§s rernams hlgh alonp* tnc west coast Of—‘DOMth"

'pt‘rccnt;
September is- the ram:est month 4t most japanesc east

nomakl—-7 lnche., Hakodat’e‘—'7 mchee) as well as am,ng
purtions of the Tndo: Chma_coast (Dalat—-’l mr’he‘_)
is, however, t}i€ driest mcnth av )
Dutch East Ir.dxcs

northeasterr Celeb
portions of Ja
driest monh dri e q
“town—0.5in- 4, Cape York: Iess t’han 0‘
*he- olc
- and a+ Qcean | fg..nd (4 inghes}.-- -~

e T e

‘"e'n‘tu:ely w1thm the
I orthememesphcre "’hc Asmncanm,yc‘lonemczeasesm
Titensity, with the resultthat the Northwest Monsoon cirs

cu}atlo“z—mcneascc m.sttem;ﬁm"r’ petsisicney.
.ocast Monsoan begins oves the Yeilow and South China: Seas,
- Meanwhile, the Ansv:man_untcx -arlicyelone bas becomie:
_ very weak, althoughithe Southizst Bansoon: cc:mmue‘: with -
- decreased _inten: sity. The Southwest- Monzem has wiiths
drawn ‘entirely frora China, and during t this. Tontlr exists.
“only over the soushern portion of the Scuth Shima Sea,-
—Mindanac, thesouihwestéenportian of Indo-Chiga, and-the
_;._Ma‘a.y States. Auxiliary’ bad weather zoncs in the *omham
Hemisphere st over the:northern portion of the Casman
“Sea;-along the Pitcairn-Bismarck axis, and between Yaster
-Island -and Pitcairn.

* ‘additiens! -auxiliary Convergcnt sone -exists: betweer the ”

. - i L ey . - . - e trades and-the Nor thwest and Northeast Monsoons.

v T e LT E 'f'toplcal cyclones occur frequently during-October ir thi -
R, . . - iar westorn Pacific south of latitude 25° N. a}gg_r;ouh o' she
P S S U D 5 . ,.nt(:Ltroplcal Ironi _They occur less frequ= .fl)} in sim*ar
= ’ . dafitades along the Mexic 1 west co:ss'., in _ae-area arot {!d

e e e e e TE = A ~ Wake Island, and, in -the Sourhern- Hemlsphcrc. -ever 5“‘

1
. e
¢

205 B ' o = e T & vt X ,\raf':rd. and. Tixusor Segs. -

- e e e . o Polar front 1}’1.!071!."-"-'11 the Northern Hemxsphcx\, extent!
' o theit cnertSfeerh 4 auring October, occasionally. occur-
# Hawaiian Islands.- In:the Southern
“‘""QplCAl cyclcnes séldom occur north
nf ﬂ*c&ﬂlh paxaliele*,\cepb in-thé \ucmlt\, of thcarn Island

Thei‘aorth- AR

o _the Northern Hemisphere, an . .

cloudmees mcrease mpl«‘ly over
e}xtmtropxcal~ cyclone\ be o

A*Fc—;)rresnon ing
1¢muum the—- eastem m uth Pacifie, vainfall - and ¢londi-
.pess decteasé.as tht Scuthem Hernsphere polar front
eyelonds hecorne fess fie quent. Tt is the -driest montb i

Faster Istand (average & :tober ramfau——i 9 inchest —
-Ih the ncrthwestern Notth Bacxﬁc,__pneapltdaoma e
““cloudmess decrease geeerally over the - -Japanese islands
and over the Asizu}:: et coast as far south as ‘the 20:h
parallel. It is, howser, the rainiest month over the
Komanclorskie 1slasds (Medny-Island—3 inches) and ov. x
portxo 1 of thie Alefidans (Dutch Harbor—7 5 dnches}.
Tt is also the wetiet month over parts of “Indo-Cina
(Hu‘é-:—-fé inches, - Vhnom=Penh~—10 dncheg) ~ane.
-portions df the Philipines (Cebu—8 inches).
Rainfall and clovd acss begin to. _increase o ﬂj-
the Dutch East Indic  during ‘Qctobser, as th .
east Monseon fromy \ustralia weakens in 5
though it is-still the «xx 7 season here-as: s well ¢« v ;
Australia. October v the driest month ir 1§78 L,al edonia

(Noumea—~2 inches, POL.CbO-“_‘b inches and- over por- .

tions of vhe souths as ern. coast of Av,zraha (Pory Mac- _
quarie—3.5 inche 3. It is_the cleaspn ‘monih m the.
vicinity of Malds . Islond (ave.agc clnudmess for Oc10~
__‘V'~—10 thJD pee z:nt) T e '

Sethern. Sol'cimbr_‘;s ’_(_.-E_s;gta¢8 ';x_lchesi .
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__ over the southern Japanese islands; resulting m the forma-

e gf-their-most-fréquent-oes cugrénce in-the .

"~ sontheast of the Kamchatka Peninsula.

o

- in .the Southern: Hemisphere. The Somnwest Monsoon

hawby now ccmplelely dxaappealed and. is réplaced en- -
Joy: THe Northwest and Northeast Monsoon: circula-
nurth of the Tiquator. A weak anticyclone still
" exists in the far southern -eoast of Australia, but -2 Jow-
pressure area begins ‘to forih in the extreme northeast
during this sonth. However, an outflow -of dry con-
“tinental air_ovér-the Arafura and Timdr Seas still con-
tinues. - -Auxiliary zonés of convergence exist in the South-
east “Trade -strearh along the Seciety Isiands:Solomorn
Jslasids axic to-the northedst of New Zealabd, ard ofe
€xists 1P -the castern South Pacific southwest of Easter
Isdand. -1n e Notthern - Hemisphcre, an mlpo.tant
auxiliary bad ‘weathier zoné eXists betveen-theé trade cir-
culation and the :Northwest and Northeast Monsoon
- strearhs. ~Fhe Sibegian’ anti¢yelone ¢continués its develop-
1mdit, but a small;-weak “high pressure area also fornis

-tien-of a secondaly— zghe of convergence along the ASluth
east: :coast. -
ropxcal cyclones arc

e Philippines; -

:>ulx uctiacnt in the
fia Tslands; and South China Sea- ‘Tégions._
Rolatfront cyclones i ¢ Northern Hlemisphere-extend

- their influence sull. farther south: -during. November and

- become more frequen* and iritensé throuorhout thc entirc’

g Nov ember, the Imertropxcal Fiont continu-s its belt of West’erhe<
b aU\thVVa rd-mevement and>iis: weNemi DOt o0 Of 5T fsiom.

i o

TR

British
at Bella Coola).
«of the Washington: coast (Tatcosh
cloudirviess and pree

duxing

“““Faniing Island: (3 inchés).

for example, av

x
X

PO P -
cldomroccurnerth-ofth

nthe Svathern Hemisphie
chﬁtbgnnrnllA_[

“Rrecipitation and cloudinéss both increase rapxdly in the

éastern “WNorth Hacific north of ] latitude 25% IN. »aud l‘vovem-

s bt gk

ber is thc wetiest Anignth “along ‘portiens oH‘.he coast of

Coluwibia (average Novi
1t is also the cloudiest month along most
Island—80 pcrceat
South-of the 20th parallel, however,
Ltation: dECrease e:enerall} \.xccpt ovcr
the cemral Pacific in the v1cm1ty of the Hawaiian Islards, -
‘here some stations report - the maximum rainfall ameunts
Noveniber: Exainples of ‘the Jatter-are Hakalau

(22'5 inchcs), Hotiomu (24.5 inches), and Tantalys I5
inchies). 1t is -the-dfjest month at Midway (2 mche%\ and

average cloud-cover).

In the-eastern South Pacific, cloudiness and precxp\tatlon-

decredsefﬂcnerall.y toward the summer thifima. November :

1is the clearest month ‘alonq parts-of thc "Chilean coast, as,
fefresco, wheré the average - cloudme:s is
befiveen 5 apd.10 pc:cent

Ramfall continues to- decrease over tl'u. casf coasts of the
land: <as-well asiover thé.entife As1ane codst ard:
the ’hxhppmcs dowii fo the 10th Darallel
_incfeases, however,.
noTthéin Au;traha as.the-suminer wet s€dson 1s approarhed

Durmg December rhe I ntcrt.roplcal Tl ont west-of longltudc

170° WL lies entirely within- the Southcrn Hemlsphere

L. cxrculauon The Northwest Monsoon now penetrates tne
Southerm .Heml, e the java and Arafura> Seas

western Australia,
- causmga westerly flow ~(somet1me§ c'\lled the West Monz -

= -s6on)-.slong-the northern coast of Western Australia and

Northem Tcrmtory Aux1lxa zones of convergenee-1i-the
Southern Hedisp stlgeiween- thnilfuamoms and the

)

VY._.’ The tn_ermal,»-- :

“herdeén, and 6.5 inches at

at Nor:hhcad, 13.5.inches at
; wunth over maiy parts

and- 1 1s- also the y

lhche< Wahlawa 15 mches, El’e :

-west -¢oast of Mexico south of latitude 20°N. -~ ;
"I the eastern South Bacific, tainfa]l -and cloudiness
in¢reasc along :the ‘South. Ainerican coast “betwecn latitudes

c1p1ratlon'
over most of. 1he East Ind1t°< and-

Representatwe rainfall ﬁg‘ufés for the month are8.5 inchés™

s 4
'-mches, and Mo’lgkal
5 ifichcs. . Tt.is, however, a dry-seasoll ménth- aléng the

cirtver rainfall is / SInches

0°® S:.and- 15° S., but Precipitation continués to- dccreasc .

elsewhere -over the aréa. .
Cleudinéss and precipitation contmue 0 decrease along
the west coast of Japan afid Asia south to latituce 102 NI

" Tijis, over easfern A“ustralxa .and over the rcglon northeast  Decefnber is--the driest month at-Hong Kong- (- mch),

of New: anland;m ‘the Northern Hemuspheic, ia the region: .

— west-of-the Hawaiian I<lands and-hetwcen-the tradceircu-

lation and the: Northwest and No1 theast Monsoens.

Trop eal cyclones .occur mfrequf‘ntly in the Rhilippine
xtegion-and.in the area around the Fiji
rvont «cycloncs in thé Northern Hemispherc occur far ther
“souti: thvan in Novémber except in the -eentral” North.
T’aczﬁe, where they apytar to take a fnorc northerly-course. —-
In-the-Sonthern Hemlsphelc, ex*ratropxcal’e\,ic:ones do-net
-becuidfaither north than Jatitude 30°°S.” .

* ‘Winds of gale force-becomerelativélyinfrequent at higher
latitudes in the South Pacific, but December is the month
! North- .
Pacific. Winds of force 7 or higher-occur o a1’ average
of 35 percent of the days.during this-mofith m the-region _

Than walay
263

1 J.bla.uua S ety paal

n nv_;tl] n

2419

In lhe nnrtheastern i\mrth T’ac:ﬁc, December is the

14 inchés.-Ttds-a wet momth over-SSiie-o

T O Y R Ul - P 0 B 23

_ Shanghai- (1.5 inches), Tokvo (2 inches), Nannir
inches)andt srmrlar.y located Stations: - N

)ing

ccmber is* the raipiest month over $ome: poruons ofwesterny - _
japan .

{ensoon, for- example, at-
urhglg fl]P mMean ‘Devember Drcmmtatlon is
of-the Dutch East -

faximurh cainfall -over

" Kanpziws

Indiés:and Malaya, presentihg the:
parts of Sumatra (Biréuén—10: fiche -Seribudolock: ~9-
_inches, and rmermang —-18" rnches, This_merith. is aleo
the exoumcst_ at some stations along {ho-castCoastof Tndo:
China, ior exainpls, in the v1cm1ty of Nha»I‘yang, where
the average for December is bctwcen 75 and 80 percent.
"This is the -clearest month for most_cast coast _japanese
stations (Sakai-— 80 jercent, Tokyio=~40:percent, Nagasaki—

65 percent); for most ‘'of Korea (Fusan— 30 percent, Jin-
| sen=—45 pcrcenr), and for the Ryukyt -mzmds (Mlyako——
45 percen t)
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