ezl 1 SEpATh A § Y W) Aw‘\ w ﬁzé 5 e - 5T : e
wm&%'_ Bk E‘L’“:}" o g. ;,a‘}: ww 2 i 2 vafcrﬂgaﬁv;‘:vimgwn

> ha ho il
“2’5??2‘:3’;. o N A P A T i “M"%

\

S A f

Tr NG e

=1 — e e - TN - - o . - —— - — - =) P - . - N
TR MBS TRTT SWTT T AT I SRy T - e ! f EL O =

A :'

v

Rtoimian

T T4y

T

A%

=

i

o i}
=L I

|‘ ;I ¢! E r’]
1 I R ; .
ot ] =
¥ B =..
ééfé?- = & 3 Q
: T

3

i F

4 - N

THOTICE: When (_sf)vernment or other dr awings, Specﬁmatwnb or |
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L bhere is a very definite dangér that much valuable “know how" wiil be s
& e : 1]
| 108%, During tk war, when synoptie¢ coverage in the Pacific was at B
2 e

its best; very little was written about the teclinigques Tn use or ebdut

the regquirements for syneptic coveérage. . 3
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’ This report; furnished by Dr. Reid 4. Bryson of the Department

TR

. -

58 Meteorclogy ©of he University of Wisconsin, was initielly a

of his doctoral dissertation __s_pbmit_,t ed to the University of Chicags:

: If_, SWAmafizies_ very f':e"ll the teéhniques in use while Dy. Bryson was on

3 active duty as @ Major at the Weather ‘Central on Guam in the latter

LI B £

; g; part of the wa¥, Although some of the ‘_f,;_chrﬁ Quns are now outdated,

i ;?é, they .may §til% providé jidess for developing new channels of ;ch'oug‘jt

:“&‘ ‘:‘ and subsequently new teé chniques,
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AN EXAMPLE OF BASTERLY WAVE ANALYSIS IN

THE WE

"STARN PACIFIC

Analytic Techhloué. for the Study of Basterly Waves

Despite the dévelophent of a number of auxiliary cherts

uhe maQCﬁ %664 T6F %

atme upberic. re

. =A

hvi! e a3

ted, for

urnal and is caused by Iocal eonditisns such as
than by some geﬁeggi chaﬁge in the tropical air mass.

devispoint data are ii”s‘ef' 11 in

possibility.

The: press Lxe.aé siiéh has no

the combined:ébsgivationai-errm;%ﬁiar,e

Pes

very nearly useless pastime,

~,;4$W%H“”'

_oceani¢ portions of the: tro

groatest importance in low latitudes.

p ¢s that

b

few 1

[5:2)

diur

_emphdsis 18 de fi nitély shifted, however, because of the

yi..S-

ant aioni Flannas i
great significance unl

of surface pbgervations makes the.drawing of Isobars &n interesting, but

he trOplcaJ analyst is still the synoptic ¢

nedure of the

8-10 July 1245 -
: ABSTRACT

-Of‘iﬁagy'angl"ti a1 techniques &ré generally unsatisfactory for
the study of €asterly waves, and must be supplemented by use of time -
sections, streamilines, spécialized cloud eobservstions.

Ia the spring of 19%5, when the deep easterlies returned to the
Marianas,~a long séries of easterly waves bezsfi, The wave Which passéd
Guam on the ainth of July,; 1945 sérves as an éxample to illustrate &
_number of characteristic featurés.

and devicéés

rt. The

Tempera-

Migﬁt as well be omit-

the synoptic varistion of those elements is mueh less

i 1

ckoud or & shower more

Tempefature and

forecasters even consider tle

al variation, and seca

. . I
Three-hour préssure tenflencies, unless
N & 7 R

than the di-

- fog Iorecastrng, but fog 1s SO rare n e
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{ B ate mugh béetter w; re the stations are fairly closely spaced, as it the p :ﬁ
[ - ) 3k
~ = ‘?‘g
I, Ceribbean, but =t isolated statiobs synoptic variations due te $eccudafy co g
e N . - R
3 o B
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e ‘ R e Z T
'}"( Ao sgag - e s A Al o~ o Je s - ; -
i the intensity or leeation of the centers of getion. = F
) X > ' ~ Yk
I Wind, cloud, and weather data constituté th¢ main bases for analysis = f
:t_i of the syn_gp‘oic_‘: Bhart., l‘noug‘" surface stations are scarcé in oceanic T
A i ) ] -
; ecrn.ons, during the war, at least, the great number of aireraft reports 1]
-;3 (_*!nQ'B.t;L—y wind, ~¢<loug # :and_.= weather) made analys ;5 possible. Siréokmilines b
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Il - B : 5 ERIRR:
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= : = |3
' i by Allen and Bryuorx, (F°ff=7'c,ﬁce 1); aad served very well #h the western' Sy
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11&b1€ than thet furnished by trained observers on the ground: )
The i@@ﬁl stréanline pattérn associated with. an eastérly wave is

usually Indicated on thé chart where easterly -w_avés. a¥e Suspected unieds

i R uEANLL

&videri ce to. the contfary is present,

In ',a‘é'ii"ﬁ;lf'faion to the stresmline chart, the time=section 6f winds has
dnd rather wide favor in the study of easterly wavés; for pibals and ‘; w
rawifis are MOré accurate than ar“‘,’_raft winds and offer a mope ¢on (TR : 1]
set. of obaervations both in time ahd elévetion. Ano‘dhe'* ‘n'i;. g~section
o f'ound espac;ally ‘:’seful by the author is that ¢f cloud form stabil i.iy -

'5'151’1@’53'@;. but‘,;.,'?iil\}te 211 obsebvétions taken at the i) int for mhich_@h@ fore-

R AT

| casts are igsned. it is mére valusble for diagnostic than for prognéstic [
s purposes. =
R _ One of the most promising tools where numerous inflight reports are BN
{‘( IE TR N P, : N 5 i
{ available Is &he route-time diagram, (F.L gure ), bub 1t has nut ‘DESh = i
B - ) T ]
E T e o o { B
L E sufficien ly tested in practlce for & detailed aeao ript.ton of its wusé 4 F
a2 S S S S !
s O } Lok
\ e ? to Be given here. i . - . o
R . : > PO
7. Probebly the most useful eriterion in the study of easterly wavés is s
z i i
i ‘continuity, despite the fact that continuity is frequently uncértain and i
5‘”: = D = - b S
e B e e o o T D e S S e = . Ea
" sometimes definitely missing. Chahges in intensity ave so0 pronounced and G
%:.' *ra_pixd:,,, anrd the data often. 50 sparse thet, v‘*w safest guess for the analyst }
zgsg is to coptinue the presence and raté of motion. of the wave until agéin_ = ¥
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verified by the data or definitely shown to have dissppeared. Easterly
wavés raye been trated %Erough-dista%éés of seversl thousand miles, ton=
timously a d nstr bly, anpd while éthers have beén seen t6 dﬁéﬁppéap
s apbar*n tly be genéreted in eitu, such i1s an exception that needs furs
thex study @efqré~&i§cg;§;ngfthe|best-%éstéd and timeéléndredhaggroaqﬁ
in gyn@ptic.analysisﬂmé“?i nudtys

ET

Sgnoptlc _Béséription ox an~EPs verly Wave Situa+ion inu_g “@e§‘éf  Lér@h

Pacific —

Durdng the eariy winter of I944-45;. ¢hé weathér of the western

Paeific was dominated by a series of migratory sub p al a ”ﬁticyclones

sweepiaug Basiward, :Thigzwas-aiso~a~period\o* Wésteriy steering over Japan.

Between thesé anticyclenes & seriss of polar troughs or, =s veferred 1o

by Hxnes, (Re?erence 3), intér-cell troughs, also moved from west to east,

Along the ¢=outhern boundaries of the hi y the tradée current was lxttle

PPESBRt.  — e e

S i et S S

¢ -:M*ﬁ?“m bih“‘ e

,isturbed by the poélar trough s'éﬁ& & serfgs of eastérly waves, some agsoOs

giateéiiit“fstorms;-ﬁéﬁé&?westmafﬂ, Besterlies appeared &loft over the

but, com

=

the base of the irzési:éf'ffiés at Saipss was near I8 000

| oA
1

the data showed that easterlies reappéared shové 50,000 {feet. During the

peridds of deep-easterlieS-thié-Was the caseé, easterly waves usually were

As the intérior of 4sia beceme coider, the highs drifted farther

southwa'ﬂ and conse equently westerliés were more fracuently present aloft,

chm mid-January thzough Qarfy Februsry the baselof'ﬁhe‘wesiarlies,gradu-

&

ally but irregularly lowered until 5,000 feet was an cveryday figure
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"t:'h_éf,,r if‘ ny feature of trade weather may be cal.i.ed nrominent, During

Few eastérly waves werfe observed during this peried.
'Tliis eriod waa one of markdd northwest fiow over ’t,he regi on of

Japan which then tuFhed tc northeast across the Marianss. Under thés

WD

gonddtions a mejor semipenmanént, tro"'*h was located c¢onsiderably to the
gast of ESa:i.ﬁpé”n_ af_xd:' the subtropical anticyclones were ifitdé éxmittently re-
placéd by nev;’ masges 6f modified polar air, Thig i& the closest approach
to & northeast. mensoon ¢hserved in. the
Early in _Mg'rg_h the steering j;)atte off the coast of Asia chenged

t06 southwest, and the Pacific anbicycidnes LECans Guasi-stationary ‘south

tow ards the Alei utigns.. With this réesteblist ment of normal trade current

conditions, easterly wsves once more became prominent feasbtupes of 't-.h‘e' wea-
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March the eagterlies deepengd and easterly wsves weére common. 3 i
- ' - - g
4pril marked a return to the conditions of Nevember, westerlies ab :;;
i;h_e surface oF in -tgl‘_ié ﬁi@'&lﬁ:é 'j,_rgpos@here- a=:_1=t.ev:=nati_ng‘wi£’h‘ deep fe_'gé"r)c_az?,li,es. . §
i - o i
Several ©Of the &asterly waves of April d.e,e.pened to storm inteﬁsii'f;z:’ fgain 3 1
the easterlies wers fo und to be present above vesterlies atﬁ heidghts of B :'
45,000 o 50,000 feet. B N
: 7 1
B With the advent of May, the eastériies rapidly deepened as thé Pseific g

(II.

became dominated by thé expansion cf‘ the eastern Pacifié anticyclong from

which & broad, deep sasterly current emanated As a result, thére followed

4 May, June, July, and August 4l almost unbroken succession of es
waves, Only when _the equatericl Tront was far north and the trade cur-
rént not present was this series interrupted. /
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Y E xampie, of, 8~10 Julx 1222 ¢ |
z The serfes of si¥-hourly synoptic charts for O July 1945 filustrate .
B ;; the general situation during a tya de=wind perioed over fhe Mar {anas in B &
B il
= the early part of the #ed s&550n.* (Figures Za = 2e) N
Sevaryl days Before the periéd illustrated, there had been a separate 2|
& o o L = 11
i &fticyc ¢one in thet portion of the N:mth PaciTic Betwéen the Marianas and S P
3 - S
i tha Ryukyu Reﬂ‘o which ecaused thé mailn trade curv‘ent firom the larxge high 2]
i _ I
§ - in the céntrek Nerd h Pacifis to tuin sharply northward over the Mariana :’
Y
2' . 5 T s PR 3 o PO e, e N - : ‘
12 By 8'.Jzua}_.’y 1945, tnese highs had nearly fiised into ene,; but traces of t_he
& T T . . o i .
v afned on 9 July 1950. Colncident with the fusion,
i N ’
Z the mtertrooic.c.l copvaraence, often calle'i the eqaatorial fron , began A
7 o noFthwerd suegs from its pesiticn -é_{-_"'-.?;SS, the Baia& group %6 the Ph— il 2
e N *
ET w equatorial front 'deve,lqped S F
i £ pelar front had not yét re- 2
£ L - - . - 2L
S ey : faE o R e g o T : . : B
. tresgted north of the Japansse hotig islands. - LT TTT —— g
(- - : - ) : . % |
2 . 8 5 5 e B Sl =
. Q“ n easterly current at least 2,000 miles bread flowed across The 5 :
= B 24
1 ¢ 3 % PP a - A ol
>l Gilbert, Marshall. Cazoline, and southdzn Mamanas Is .v;a=nds n G July 7 1945, S
e ~ =
l ;. Over moéit of this sres . the winds in the lower ’croaospher were from tie 5 E
v - - I t EF
=F ea.st OF east-southeas% but varied in velocity from a few knots on ohe - ab L
Lot B : - . . b
4 ,, . _ . - . 3 on
& poleward edgg near 'Ii_.a_t'i‘-tudé- ‘25°N‘ to a core of maximum v _;L ity -(20-25- knots) L.
S ) o o =5t
= near 1O®N; The gxis of the central North Bzeifiec high tilted strongly - .-
?‘i southwestward so that the ~<_easterlié-s over the Mgrshalls turned to 3uuth~ .
= o N Ee o T Lo
: vest at 38,000 feet, 'hnough éver Guam end Salpen llo'ht easter iés cortinued <
b 3 : )
2 0 ! 1
e Phe da+n on the charts in Pigure 2 were copi: ed(vz from the charts of 30
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