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REVIEW CF [UE 1352 TYP=O0H SELSON

Neturets vegaries were not so singly fao
sustrziia. Monsoon rains sweeping "sz<= "‘he ner tl' ]
ern hmnr;: of Austrolia hsve crezted a rich pstch of
cattls-raizing country about tiw size of Texcs, But
in the recent monsudn Sccgon (Nover'bw 1951 tc Marci
1952}, for the fipat time in living momory, the r Tain
1A not core,  HNot anly the northern paesture iz

© but the whols $op halfl of Austreliz begen tu dry up
Within six monthg thero wes nerdly a blade of grass
in an ares tho ‘sizs of Wostorn Europe. + + « o .
the rcorlglms. \mo have bedn hchH-oc- nightly rain-—
n.-kinp caremondal drmacs, govo up in desp‘_;.. Govern~
nent ,Avd101m by 23t alau ﬁdﬁitt@d defos t» “adioed
northern cettle men thot no rollef co 114 be axprcted
urdtl next Novembar's mons’on (1952) - if 4t care.

.J

$

Timc, May 12, 1952
Normally, outside of the moncacn rogions of the southern hemisphere,

the ocrly months of the yeer are considered the dry season in the *ropies,

[
But "dry" is relative to tropic "wobtvas:®, which seopns that the Hdry® ssa

scpn 1s usuelly not vory Ary according 1o the staendards of temperazte loti-~
tudes. However, tha experisnce of o title men in Northern Rugtrsrlia was

:aimilar to that of 211 pzooles throughout the tropicel Western Po :*i“ic

gerly in 1952, While Los Anseles was recording rainfall in double figures

and sulfering its disastrous floods, Guam had o very sarious problen of

Tha Fiwet
e 13iret

forczt firaa. Ipsc than 3ix inches of r=ir

owxr months of 195z2!
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In the wropicul Bastern Fecific, twe tropiczl cyclongs of major

preportions wore dstected in thes ares of the Fiji Islionds in Jur\ucry erd
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A scj nce may e conuluered to devclop through four phases or periods;
l.0., DOSCIIpth@ Explonztive, Forecasting énd Control. Academicians

would biove it thet the Science of Meteorolcgy has clrecdy entered phaée
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servicé i‘pr miliiary installations nd elrcrofv, Trbpnical_ Metcorclogys
scomse barély ‘;into phase one,

'!‘.ccord.ingl..y, tne ’fec’.micul .-S-:‘-ction for ‘;;his report willﬁ bo.again
‘minl" "nuch:; in terms of descripbi 73 inf’ozmtlf*n.. The aut.hors.firmly
\,lievc that, lepgthy t}.]eoretical. discuszions at this point se;'ve more to

ing,  Enough nceurcte synoptic infor-

mtion is no t yet ecvalleble and thoroughly imtegrated to cupport ov deny
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B. I’CRWPTION MIL. DEA ’EIDPWJM; Q¥ TROPICAL 'CYCLONES
A por uhal of past Axmuul Reports shows a crnd wolut;.on in th.;.nking

as to tie origin of the tropicel cyelona, T}Lis evolution is attributable

J.érgely to the influsnce of \}a Bierknes stroﬁﬂi.m nogels as ap;.u.ied by

=
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Ocean.
Erphosis in the latter techniques is upon low level 2nalyscs and
phenomenge. Consslidsted Reports on this year's Tropicel Cveciones shew

that 22 cut of 27 storms wers immedietely recog:nizsd zs dovelopmernte of

‘W



Anezlyses of charts conirirorge wards st 14,000, 20,000 and 32,000
feet were accompiished, Stresmlire [Yow at these. levols were shown.
The paucity of date ccv;—zr e the ares vycompassed by typhoon develop-
ment made 1t mandatory to raintain stric{ sntinuity from m mp to map.
An attempt was rede to expl air; all vertical and horizontal veriations
in tks wind figld at ecch avallable station Ey e logical and congistenv
patiern. This pattern gradualiy evolvad intc a slight modificction of
the Palmer ‘;:.p ication of streaminas for singuiarities in the wind i‘ ield
particulerly at lotitudes below 25 degress North. 50C-erd 300-milliber
hoights were added o the epproprieto charts to aid in detefmining,i
whether & wind fleld singularity was. thei of a neutral point, sourcs or
sink wbnn.' Time Cross-Sections of the veriical wind field. were used
ag partipular aids lin tha analvsis ‘at each level,

Increasing familierity with this type of chert led to several in-
"terestlr\g' ¢l ueslabf*ut the fornat ton and devsloprent of typhoons. All éf
these ideas ere empirical in nature. No attompt has been mode to relste
these findings to dynemicel formulae. |

Iﬁ en 'articlé on the formation of 'thhoohs pu'b]_ished' ih..1948,,5: Dr,
Riehl recognized +thé presence of individqucl vortices enbeddod in the
eesterly flov ab the 200 milliber level, Our date L during
this peast season have irdicated thot similcf vortices cre also prosent
at mony levels below the 200 mb. surface, Nine, fourtsen, twenly end.
thirty thousand f£oot chcrté show such vortices. &Any unit s'ingularit,v

rey affect only o shallow layer ond be visible at only one of thess levels,
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ecsterly waves or vortices, Of the five remairing, two (RCSE »vd ELLINE)

appeer 5 be also from sasterly weves, two (IVY-JRANME)} spperently were
not true tropical cyclomes, and ons (CILDA) appears to be o secondary
development of a preceding storm (FREDA),

;1)

vanced that the eastorly weve is a daveloprent of a vortiginous circula-

‘Blsewhers 53 tne theory is ad-

Vs

b

C. E. Doppermen inu aiv srticle published in 19434 mede the following
statement: "That upper-sir conditions may play an important port in
typhoon formation wo have no doubt, ctherwisg it would be difficult te
explein why, with apperantly almost identicel surface con’l:f..tions. , We may
in one case get a typhoon, ard in the other. ps;rhﬂps evlz; a depression,

or nothing." Certainly one connot disagrec with this staterent, Many

feel that the upper air holds the key..to successful tropicsl forecasting.
\ Ll !

During the season -just past some empirieal inforﬁz;_t.ion an the re-
1lationship §f upper lavel systems has been obtained. Some new ideas are
éuggésted, »which, it i:; lmped,. will c-v;xtimé the evolutiosn tcward.afx
integretion of cll information into o eingle, wderstandable model of

troplcel wecther systems,

Lrdcreen Forscast Center found it edvnutegeous to form a separata

. upper air section in August 1952, Thié section was prlmarily desligned

for mors accwate forecnsting of high level winds. It s0 hopperned,
hom;vef, thet the Cfficer in Charge of the section wes c¢liso a member
of the Typhoon Board. This proved velurble in releting upper wind fiow

to tre formaticn and development of tropical cycloiwms.

L
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Arolyses of <harts contnining winds ot 14,000, 20,000 ard 130,000
feet were accomplished. Stresmlinc flow at those. iavels Were shown.
Tne paucity of date co§sring ths orea encompass;d by typhoun develop~
ment made it mandatory to raintain ctrict continuity from mep to mep.
An atfenpt was made to expiaiﬁ all verticel end horigzontal variaticns
ip the wird figld et eech‘ava;laale station by ¢ logical and consigfent

pettern, This pattern graduslly evolved intc a slight modiilcctiun of
elmer épﬁlication of etyrecomlines for singiiarities in the wind field
particulerly at latitudes below 25 degrsns North. 500-end 300-millibgrf
hoights were udded to the vppropriate cherts to ald in detefmining
whether a wind field singularity wes thet of a neutral point, source or
fi?k région._ Time Cﬁusa-Sec;ions of the wverticol wind field were used

as particular sids in the analysis st each level. : i

Increasing faumdilisrity with this typé'of chert led to several iﬁw
tcresting’clues'about the formation ard development of typhoons. All éf
these idees ere empiriezl in naﬁure. No attorpt has been mode to rulete
thooe £Azdings 4o dymomical formulae.

In an srticle on the formetion of tyohoons published 15\1948,5;Dr.
Rishl féccgnized-the'presence of individucl vertices embedded in“the
aaétarly fiow at the 200 milliber lsvel., Our duta an@‘analyses dufing.f
this past season heve irdicated thot simil&f vortices cro also present
at many levels below the 200 mb, surfoca. Nine, fourteen, tuanty end.

thirty thousand foot cherts show such vorticss, &ny unit singularity

rey affect only & challow layer end te visibie at only one of these lsvels,

"
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However, many ceses will be found with voriices of sufficient vertical

¢Xtont Lo snow or mors than one level. If a vortex is preseni in only

ore siallow layer, assc te '.m\n:s are penerallj prasent; above: and be-
R ‘ P v:.’ ! ’..‘! - < -
neath the layer in which the SevoR ;.1s.gqmb§d¢:}ea. ,
. ;,‘."....;i?.:.
Onec the existence o uhese w.a.rd-ﬁe.!.d Qinpular*tles was estzblished,

and it was found that continaity could be meintained, suqh vorticaes con-
med to appesr cssociated la soms fnshion with easterly waves or sur-
face vortices which became typhoons, -What is norrally carried as a
3trong easteriy wave' is.al:ao ggnerally indicated by an associated per-
turbation exterding as high as 20,000 fest. This may be & vortex or
HOTE1y. & wave perturbatio.n at the upper levels.

FluctuLtiona in the upper wind field over a developing surface vortex
appearsd frequently to ke bosi oxplaimed by ’,sc'r:e tvpe of dual, or double
vortices, with a neutrcl poirnt between, No_r';qrn than two upper level
vért;',ic‘:es_were noted to be associzted with one-surfoce perturbation, and
they mos* often apper re& to be orien*ed in a North-Soi ith dife-::tic;le
Docesleonally wie orlentetion appeered to be Esst-ilest,

. JCp the oase of typhoon OLIVE considerable additinna’ work was, done
in stu“xdng the wind field releting to the Zoevelopment, _All aveilable
wind.do.‘;a. from _.aircraf't end upper air s~indings were used. 'I'hé best .
annlysis of the 900 foot wind fisld at or near the time of ths most
rapid developrint is shown in Figures 2 through 5. This =5 domble
vortex wze noticed ulso, pa_.*ic ularly in the incipient sta:es, with

ELAINE, FAYE, DELLA, WIIMA, TRO(, and HESTER,

Yose
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In addition to the wind field amalysis of the streamline chart, a
careful thermal anolysis was 2ddsd for tho 500 and 200 nb tempcrutgres.
This analy2is included the use of shear véc%ors for 1sotherm orientafion
at individual sﬁat;éns.A The shear vector was determined by the vs ical
cnenge in wird between levels surrounding ths 20,000 and 30,000 ft
charts. uvnvifian,y the shear betwse= 16 and 25,000 feet was useﬁ on
the 20,030 foot chort and the shear batueen 25,000 and 35,000 fect for
the 30,000 foot chart,

thermal amalysis hes glso contributed some information on typhoon
developrment,, Tt was observed that the original surface vortex cume unaer

the influence of a pocket of air aioft colder than its surroundings at
20,000 and 20,000 fcet prior to the development, in addition to a double
vortex. Once typhoon intensity was reoched, howevér, the eir over the
re o tha surroundiﬁg atmospherec.

The mechenism imvolved i n typhoon uove]opment whon LcLﬂtud to these

upper air vorﬁicés has not been thoroughly evaluated. Some qualitutive
explanm‘ionQ can be suggosted: ' | .

1, Twin ert ces when close onough to each cthor may show a rapid
Fujiuhara rotatlon,é ard coalesce and.deopen into onc systom., This |
nechanism was indicated in the cuse of OLIVE7.

2. The neutral point betwecen two adjoindng vortices can be considered
as an area of mass divergcnce. This may then be the divorgent area aleft
irder which a surf:ce vortex is thuulb vivaily reguired to move before

intensiflcation can take place,



It rust be pointed out that thie is not counsidered to be the oniy
mechanisn which moy lead to the development of the trupical cyclomne.

Bccause of the wide gops

ote

n data in tropical regions, small bits of

informetion must be gleaned fiom éa#h éj."{;iz'ﬁtion in which reporting

staticng are prcperly loceted relative to the storm areas. The svidence

obtained from the ELAINE-FLYE s:l'.t'.m\',:i.on8 strongly imdicates that the
uppsr air singulﬁrities are not in themselves enough for the develop-
ment and malntensnee of a strong stable vortex or typhoon.

The upper leve} double vortex idsa appears to be a mew thought as
far o2 the Board 1s gble to dotormine. Such an idea may “bs implied in
thz stotement of Righl's in the Compendium of Moteorology9 cn tropical
systems, where he states: "If a storm is situated as dsseribed above,
it will be flanked by other vortices east, west, sauth, amd frequently
even north especiaily in 'the upper troposphere. A mean zonal motion
does ‘not exist at nigh lovels. 4ittempis at forecasting nust turn to
the relation between the upper vortic es."

actual evidernco of Nortib-South oriented double vorciccs huve teen
found within a hodght trough in northorn Iatitondes this ysor on Fotrel
flights from Hawaii arﬂ Buzsard flights from Yokota,

C. MOTICF O POPICAL CYCICNES

Deduction-s_ in Meteorology are alweys dangércus, Invariably the in-
diented deduetion is made on a period of time too short to be truly
represehtative of the total years in which terrestrial weather has

- ; hors will defintisdy 55 ouili— ~f ibec- Lo oy e
sxistad., The auvthors will definitsly o gUiavy Si UWiLS O suggest.lng

421
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ne danger areas for tropical cyclone dovelcpment can alwoys be

[T
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g

proper use of the Easterly Wave Program and uprsr alr strean-

4

lins charts. Yet the past season indicoted this,
[

Once a suspiclous aree was yocognized synoptically, an aerial recon-
naissuncc aircraft wns dispatched to verify the indications and follow
the developing atorm. Rarely, did any system devolop which had not been

previcusly anticipated,

o sborm oF typhoun s boen detecied, the typboon forecaster's
problems muitiply. He rmst decide where the storn is, within ume tenth
of one degree of latitude and lorgitude; ard forccost ths 24 hour move-
ment within the same 1limits, He hae twc 2ids: recomnmedissanco f

synoptlie situation. If the ?ime of fix cccurs near the valid time of the
r, or the storm is effecting one or mors reporting stetions, tho
problem of lccation 1s relativeiy simple. If, howsver, no £ix has been
recaelved for ths prev*ous 12-18 hours and no reporting stoticons arc near

the storm track, hew a _proper deterrmination of the system’s motion is

- all important. Add to this uncertainty the rsquirersnt of a 24 hour

ferecast, and the typhoon duty forecaster ssems almost te be groping in
the darkf

In recognition of this problem the pagee writisn in past Typhoon
Anmual Reports on the movement of tropical cyclones outrunber those
wrltten on the forration ani develcpment of such systems. Likewlse, in

the Iimited sampling of technical publications avajilabie to tha Board, a.

gimilar frend is noticsable,

Ne
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Unfortwintely, nost of tlm forecasting 1ulos which hava been deduced
vare Jeveloped from post aralysls studies and are therefﬂ“e subjectlve
in nature. In general, none is sufficiently bieative and quantitative
to be valunble in the daymtoéaﬁyfféaﬁﬁr@méﬁﬁgjof the duty forecaster.
~ For exomple, several past Annucl Reports have cerried typleul upper air
flow patterns which cause tropicel cyclons recurvaturs, These are very
gord as far zs thay go. But it 18 difficult and even 1m§o;sible to draw
cr upper air analysis based on ome station for every 700 miles which can
scourately indicote dspth and intensity of a system, without some addi-
tional obJective information,

The authors of the 1949 Annual Report pcint out: ."Because of the
lacik of data at higher levels in the Pocific, the 700 mb chart is most
of'ten used to estimate the steering current, MNaturally thls scretimes

-nadg to syronaous foreensts;

ng wiih Typhoona PATRICTA nnd ALLYN
wers both forscast to recurve in advance of westerly troughs in the
vicindty of 135 degrees East longitude. " Neither did so becaﬁse tho
troughs were not as decp as they appeared oq’the 700 mb charta; On the

other hand the troughs that finally caused both of these stormg to recurve

did not appesnr safficientiy deep on the 700 mb chart tc &ffect such ro-
10 .
curvcture,” The g7ma nroblen has been experienced during this saascn.ll

It will be the prupose of this section to indicate a possible objegtive
method'by which recurvoture can be forecast more accurately. As yet,
the propesed method 13 a post amnlysis developrient and mey be subject to

sore of tha chjsctions already rentisnod. It is unfortumats that tire



AL,

has not permitted tosting uhe method in actual day to dey forecasting
before this repqgt is due. Neverthel,s 5, the concept is be]ieved to be
of sufficient value t0 warrant reporting. _
Elsewnere ue have included a climatoiogy stvdy dividing past typhoons
into s veral lasses or tfpea by means of thsir davelopment regicn and
track. For purposes of this section ws shall further simplify this.
Roughly, we can divide all gtorms luto two classes, one in vhich the
cyclone moves iz & mors or less straight end/or slowly curving path in a
UNW direction from bYeginning to end, and a second clase in whrich the path
shows marked deviation from such a track, This letter phenomenon is

generally accorded the name "recurwature®, Actually the term recurvature

1s a misnomer so it is well to define exmctly the meaning .assigned it

herein. For the purposes of this report, therefore, recurvature is de-

12
fined to refer not only tc a Mmajor alteraticn af-a storm track®, but

13
120 to any.storm track which has taken on an eusterly component, even

though the chango may bde too gruzdunl %o apply the term "major elterationt,

vy
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immediately apparent. The first class can be very accurately foreca

Ly use of either vlan extrapclahion or modified extrapolstion vhich

: P A0
takes into account slight changes in directiiin.” The second class can

be forecast by extrapolation until recurvature is indicated and epprop-
rists modificaticn made to allow for the alteration of dirsction. The

difficuity then is in deciding when recurvatuwe 1s iadicated.
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of Okinawe can be forccast by using a grarh of the 500 mb tcmperature at

thie statiso. Grapgis of the 500 mb temperatures and heigute over Okinawa
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yusud for t;a 1952 typhoon season., WYWirds st

500 b have 2130 bzen incl uded". igfe*féddi rent that the tempers-

ture appears much more indicative cf *“obable.recurvature than does tae
change in helgnht., Thie is further cv1dence of tht smpiricel data which
indicate that the helght of the bese of the wesbterliss anmi/for the
westerly wind component over tropicai or subtropical regiocns can be
closely correlated to the depth of the femporature trough aloft at sta—
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Portions of the graph are reproduced hercwith as Figures 6 and 7
Ingpection of Figure 6 which containg the fommermiurs zzd hoisut
during the period of TRIX and WILMA shows that very warm air moved in
at 500 mb over Okinawa. Ixcept for minor fluctuations of 1 to I

degrees the temperaiure slowly rose throughout most of the existence

.

nf TRIY, and slcwly faelr during VILMA, Yo recurvature occurred.

ol et Y arrad

Conversely, tLs btraces on CARMEN and DIELLA in Figure 7 show the
appearance &f ths curves prior to the recurvaturc of each typhoon.
Generally, Jf the tempsrature change at 500 mbs is greater than minus
1s5 degrees at { kinawa, and does not warm up to the former walune witain
12 hours, this cold air will lead %0 a recurvature of the storm path.

‘The stoxm must Lo in the sechor approxina tely bounded by 10 N and 20 X,

[ =)



S S .1
. + o e
B Ay _J.T e }
i T ¥ 1T
A B o ¥
4 .5
Iy )
) -
[}
I e 11
& e
1 "m
Hae xJ
i o) 4__rv 2
ot 5 43 T L4
A%4 THL T aun§ o
1 o o} 4=
i [p
- § 5P
3 t oo
o ! 1 &
) T 1 y
i 1 1 .
e s sk RO EEY § ifanes
3 HH
1 s d
i t (11l
4 T | & NS
h o 1 bt
+ ._1\-Hrr1 N llrw
asamhesss Nadasns :
t 117 .
tEph
rr -
] ]
B R E J+
1
1 |
H &
ey
Pl
10
b i1
[ )
ik :
T e
re T
T . + JEE
: B A
af R« M
] L] +4y ENSaseabesge
i1 ¢ 13T A PEBNGN
PERSREE (17 ) 114 24
T
:
YT i 1t i T 3
y ot i 28
A 5 . pAnugNaNe
f - T TR ]
i1l BE
+ : ¢
r 1 ans ..
- 2} "
0 !
b 4 e - =4
=c L H s TEt
" pd .:ww, - 4
L& 3 # 5 : 1 -
Yotk T 4 nd anfinashzipadsiis FRRNG s = & m n
=4+ rﬁﬂ T Y 1 v
..4*...:16 . [vr. ¢
| . raswsiingsy s EE :
ol s 37 ko - ol -
! 1 al g
| ] $9) 1 3311 -
=~} 3 T N | "Iy L =4
t - B 55 1T I 25 i Ll
| INRESEAS| 1] T ¥ 5 G497 i




i |

| - [ |
_ .‘
o |
\ ! | | _ i \.

_
__ , I i _ ’

\
DELL

/
' .

_ - : - __ _
m L —— T _ _.f...... ; ” m
| .........+\\\|-I R |||LL_|I I SR N .!||..H.rn1v... o S |_ S [

il _ |
|1‘_<1I|=|.t|l. i S B il | EERCCEET L [SE e s B
L 12 U A R

\

W
-

B AR

&

|5&

f
f
o»

24

22

2

-
-



<
u
a
-
N
W\
=
pl
£
Q
! -
a3
3
¥
1
]
?
rh
D
(?
{.)
g
i
Bl
a1
-
]
f_l
2 \.)
jeY]
]
<
é
Y
 {}
(=}
(W H
<t
Fdo
]
3
C
(i

! 3 - et +
the Hong ¥ong reporta will oid 1a fore :;.:_:.,; recurvwavure of stormes weod
i :
$ = B avan wusl PR T o o WL NP, W Yokt T i e g = P U &
of Okinawade e gane relaticnznlip 7 O 7 Telifefaburs fand aLOITE 8 Tiu-
: T .7 4 ey N Yun A VAT T WY T 3 TRQ Amimda
epet of Iwl Jimn iz olao apparent in POLLY, WiILlA, oad ZESTER, Abmpt-
) 3
ES L e mncemame diam e - A Y R N ~ % e » -l o N
no2z °f rocusvaturs is doeborainud Ty the leoaticn of the astorm rolstive
% N S “ s & «. 3 4% ~ <>t '} . 0 e
it the axen of the wpper level antisyglsnss ol Hhie Gopth SF The lespern-

turs trtugh oy szing Oklmas. 7he eclaoser the centel is o dhe weslsrly

flow. the smuilor the wemperaibure changa neoessa.ry to bring the westerliea

2i | s 3 PR S T I e CAET A =
vulue, wad lutends 10 tos=t 1t objeciiveliy durlns the 1982 scason. Wy

wntching tho uppei alr texporeture changes at etabions 2 the northwes

of the typhoon track it is possillis to forceast the luwering of the base

<

¢f the wegterliesn shead of the storw. Only by ndditional rpeﬂencc Wl ’ch

this = thod can the exact relationship be dsterminad hesween the aepih of

he time taken for ths brae of the Wesierllas 4o work

]
- e e W

A Moz fowr atarme hawve haan nhao

s e Sl * ~
AJLLrE mothod for

]

G.

curvaburo would bs cormplete without verifying its applinetion to tyrhoon

14
ABNTE af QotWaw 1852, %7 Thie sitorm dewelopad tyrhoon Inbonoity withan
LA - N
24 houra after paselng Guam, It proceeded on a swooth track of artout

300 dogreos for anothsr 24 hours, dscelerated and started to racurva.
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193]



o P Y ~ % ~ T -
waun wiE storm completed s loop and

coniimuad heading direcsly for Ooinawa, &iter Ous rore minor irrsgu-

lariiy in tke trork the shorm nrymeered 0 be cerruin of striking the

islpad with full foree, only ‘b; va%}., gawurve Lo the HBE within 120
mllcs or ihe boge, . :

A eiody of tpe 500 mb Béﬂipc:‘u‘-‘?‘:ﬁe tTace 25 Okinc.i. shoWws thal & :
témpezature drop of over 8 ‘:}.-::ggéés' -'-_ctwr:oc. Bl ‘nburs in advaace of the .
closest approach of AGNES to tae tglend. Nb information as to tho spesd '
of t:h;_s teuperature trouzh is kaowz in the phesing af date favilber to. tho ".‘;v:
teet, To be the trovgh into wniph AGNES rocurved tho cOld air would
nave had o te moving about ¥ knots. 4 normal spred betwseen Okinaiva
Aol IWe Tix..a hns Deca noted wu ©e mearsr L5~Z0 kmaete, In this case
cagting tenl will Iowar this . ‘It i sncourasing to note. howevor,
that the recurvavurc which 434 sake place wee indiconted in postanaiysis
Yy the £00 mb iemporsturc trucc. ’
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Wish the ehjactive of e TISIREIESt o] risaeEl My
forecasting the movement 01 REOE «%Wc.}q‘@a an atiecmpt bas m-’cn
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ado %o classity trc‘"ica. cysicnss inte individuel types or claswscod

withoui regavrd to the nmonth.

. g
e % = : T
S paths of s8ll ¢rouical sto¥ne '“‘-d f*mn Anra Fram tuah Th

3
e - ——i— e S

1302 wors Givided into fivs classcs and snlered on the appropriate
cheris. After fne peins woere enterod it woe apperent that some. of

the classes conld be further sab-divided. ¥Figure 6 shows' the moan

track of osch cinzs and sub.cinsg,

¥hei all the pmbhs oI *ne eight yezr narion wers cniarsd 1% was

‘notleced thet severni of the Tracks could have been siamssifiad as b

unpredicto-bla paths that rany tropiczl s%0rms and Typihocns IoLlow.

Tho 188 tropisczl sisTun and byphoous uo walOh Teseacch —ae d
werc separated into the followlng ciassss.

GLASS 14 S ’

L3 - sn re - - e L PR e
Clnes I represenits £6.6% of gli Lhs UT0Zical siSis and

" tyghrons reporiad’ d.qt ag the past si years, They ere the
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Glass @ couprises 28.6% o0f ths total suwbew of tropicel sturne

=74 %ypuocng, This claas @0 t:;i;":‘ goeat percentage »f 2il
. 5 !'w » 4' .‘i“";
the iropical svorus ard 1y'phooaa. ’

4 o -
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VAESLwId Du

Tais lass dovslops in the Centrel Uercline Ialands mud movaes
on » we'--»;no westorly courss passing Lhru Ui novinsrm half of
the Pniiippines. It mnmkee up 15.2% of the sctal,

Cloaa 8 iw sub-diwviield inuvs aub~¢lasuen nd 3B,

soarly atemighd westward to ths ¥rexch Iwdcchins coast,
Sut—clzeg I8 noves over Tawon and 1acurvss sneIniy; . Tassins

Sewwssn Northern Luzon and Fornesa. Fron thers thsy Love ua an
east-northeasterly course passing vhiu the Ryukyue and digsi-
pate wsll sounn of Japan,

CLASS 4¢

S Ttz A Qodn rvmlem wnd Voe o0 4 » - ST .
T}ﬁ»: TaZEE C2LRLLCWS DPTAEmIaLY R i'.'f‘pif_'-f'-“.__-' REAYME nns ﬁ;‘;‘;hs‘.‘r.f‘:'

that apand mned of tuezr 71fe spat of 140° K and oceyyr 14,9 ",b or
the tims, ° : i
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arsturveture ixn this oless gongreliy JGéins mi s higner

lativude than in tho previocus eimsneg wiith fha nossible eccepiion

stornm and typhoons,
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Tnru bhle class have Yeom plsced mll erratic w=:ths

could not ve clesriy clmsei*ied by eny o1 the previcus clasal-
fiamtlona. Aas in most of o other classes it is possidle tu

P

reclagsify eone of the tracks, Tn escimal praciice, nOweved,
this would be o Little QORERQIONCEe &1nce wne bvav:S?é—Sl&L
tracks wary consideredly from the mesn track, Olass X ayatéms
have besu and will contirve to ®e difficult to fa scast. They
ara included primevily ¢ sscount for the Duisuce o:'tropical
stcrpe arnd typhoons, ‘Iha Tachi whwit system3 in this clnss
occur 16.7% »¥ the tire ia 4dmpoiiont eince the fczeéagter mn

anticipata tnres o four systems of thic oimaw @il ¥e1
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have been carricd wader one nuamc. +ith these doleticns o totdd of
22 systens could be aceredited to the 1952 season “hich could make

the scason normul in the numbor of systoms but a‘nnovru.l. in distridu-

3
]

3
2,
=it
c
o

T W e - o Py S [JCINSRE o , [T
Fipure e comnarison of the mocun wnd montnly per-
==

.

ccntc.gc distrivuation for sclected periods. Thoe clost igrecnent be-

tvcen the duta I “or the 38 scasons wnd the 19LE-1952 scusoms (FPigure 17}

anncars to ine dicate thut thers hus been no notice dle increase in the

o

wmbar of typhoons or tropical Storns dcveloping or Loing detceted

P

the past 8 veur perind.  wodunlly the comparison is strictly

c3

curing
numericidl, wnd in raality they c "xnot pIT f‘loucl,,r comp..red sinee it is
not pessiblc to determinc vhet cotCpgory or categorics of trepicdl

RS . _ 3 i
cycloncs wore included in the 28 yrour period, In any rvent the simi-

larity of the praphs io intcresting and prohdbly indicutes just what,

. . .

iv appears to :mca.cs.t:.

Figure 1_5_ gives a complete breakdovn of the distribution and

~ .~ .L_-..._'.-.»‘ ; L ol et S ol
frequency of Urepicdl viorms «nd typhoons hy months for the rzuwrs 1945
g i (o} Crpte B e YN i, L o R I T < - o
thru 1962, Tiar: Piowtar repradant the twtd number of  tropical storms

or iyphoons detectec during “he month. The lctter following this

e g S G g . . 5 ._~__. v s S
the sysicmd viere tropicdl sSborms (O) or.
typhoons (T). When there wcre both .tropical storms wnd typhoons in-
ciuded ir the fir~t fisvrc, the number of tyohoons wund tropicdl stoims

PR

iz entered in parcnthasis follicuing the first figurce The remeinder

23,
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Janudy
Fobroary
Hiarch
april
May

JAme

HugUsSt
Scptember
Octcber
Novcnber
Decerber

TOT.L

THLY 1. LISTRIBUTION
OF TROPTC.L CYCLONES
S

3 COUPArED TO 1952
SE..SON
38 Yrs nccord 1545=-1952 33 yrs + 3 vrs 1952 :
e an % I an % ifan % No, 7"3__~
5 HeU o5 1.1 £ 3.6
U Sunb 200 0 o3 1.5
oS 2.2 25 dsi ot 2l
oH 2.6 L s § o5 2l
1s Le9 1,00  L.8 L1 La§
1.k 6.1 1.50 7.2 1L 6.h 313
3ol 15,5 2.88 13,8 3.3 15,0 3 1l
3.6 B 3450 16.7 30 QB2 5 18.5
7% | 18.L 4,00 19.0 L 18.5 i s 2
342 Litedy 3,50 167 33 1hl7 6 22.2
1.9 8.5 2.50 11,3 2.0 9.1 3 1il.1
1.2 5. 1,38 6.6 1,2 5.6 b Vi
22,3 2350 2240 27
3
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ESTIILTICH OF TYPHOON INTEHSITIRS
The lcwcsi precsuce in @ twyphoon has bren accephed s cac of the

indices by which the relutive "intenzity't of ‘e system

}J.

measur =d
hother the center of lowest pressure is recorded in the

conter of ths eye (as in the medel) or is displaced some distance in

the dircction of movement from.the conter of the cye (as rcports sug-

gest)e
Hovever, it has been ohserved that some typhoons decrcase in "ij-

tensity! as they move to more northerly iatitudes, aithough, the central

pressure vemding thi same or possibly decreases. Vie'are then forced
into the positicn of defining the intencity of 4 typhoon in terms of

thé maxinun surface wWind speeds. 0 oir Force ins:tallation, o city in
the Prdilippines, « troniecal island, or 4 nuwvdl vo 550l 45 not affected
by a sea leve! pro ss. of 97% millibars, rer s, but coch of thase may
wery well e gericusly <ffected by 1GO-~knot winds,
% Hory smokl percowiagt of tymhodns pous ddrestlyr gwer g o
ather obscrving stations. Therefore, wo rely almest exclusively upon
arcraft veathcer recennaissace to determine the «ctual location
and intensity of 4 typhoon. In a reconnaicsace pencteation, the sea
Lewnl prassure is one of the par.meters vhich zan bhe measured acoy
without introducing the variubility of hunan cstinutions. This is not
true of the measurement of surface wind specds.
Théz Board hias no quarrcl whutsoever wath the estimations made by

aircraft wecothcr observers in the past tvio years; certainly, their es-

22
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hawe borne out very satisfacterily vhon ¢l

’

snenoncter reports. The fac’t .renidns,’ hov cver that on roceennzissance

7. & B

penctrations, the surfoce wind speeds are estinaved by human obscrvars

amd e subjoet to come viriunilityl,

-

In an atterpt to develop o« more objigtive rothod in wind

=t

mations, 2 plot was nude cf 230 cascs ty"h on penctritions

SPECQ ¢

which

nininun pressure md maxdinun winds verc both renorted.  The data con-

sidered werc seledted fron GIORGT. of 1951 through HESTER of 1952, lorc

[oN
%
o+
3
g
!
o}
2
pet
(=
fx,
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[
D
)
4]
(’z
3
&
j#
o
ct
ba
e
o
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-y

ons in 1¥57 @nd previcus riars,  fhe

last two years were studicd bocomss 11 is fult thut typhoon rceonnais-

sance ohscrvations in this veriod hiuve reached a hisher level of re-

R SR A
J— i e L @

?

intercsting and consistint relationships.

nurier of cusus considered is amnle to

show sone

Difficulty arose in plotting winds which were remarted o be %in

)
o0
o

.

disgr .« assuncd significunce. Firstly, it was eler that ono

~

rclationship botvicen the estinmuted nadmin surface wind snced
rocorded loviest sed lowvel

latitude vicre introcuced.

Verious formulac have been susrcziced to Folute the maximm

-~ oty

-

cess, of 100 knots". Dliminating these reports, the resulimg s

curve

pressure. providing the third veriable of

5
o :
s Takdheshl — recently discussed the ernivi e

1 "Tcchniques ol the Typhoon Forucist in Jugdi. ¥ aner presented
c

o
the Third el Tyshoon Zongoren

P A AN B PSS g 77 P g e e = et

¢, Tokyo, Felruxry 1952,

wonld

1ot satisfy all points., Secomdly, it was cbvieus that thore was a dircet

s 2 et 0



formmilu: Vinax = 'lnl.S\f!_ol()-?c where Pc ic the cenhral presgure

and Vnax is in knots. Dr. Rehert D. Fletehor? brought the attocntion

of the Boz2rd to e mo~¢ coimonly accepted mclationshin of Vmax = 16V1000-Fe

in cheeltdne 2 plot of these ecurvis with the actudl reconnaissanco

figurcs, iv appears thet the latter i nore Cecurate and best fits the

Using this as a stareing point, various curve fivting ctieupts viere
wade in which the cosince function of the luititnde was used 15 2 factor

w compens ate for the observed decrecse Ln naximn winds as the tiphoon
moved polcm:az;d wiﬁh unchanged eantral pressurc, The voariat

cosine or the sguure of that funetion does net contribute a4 ranid cnousgh
"3 -

chunge to @lew the compensation requircd by observations,

~

Finally, @« refinenent of the origfingd forrmuia wes estuablished such
that the poverning fuctor degreased lincwrly with un incrsase in - titude

Inic raniliy of curves it the observed dutu nore closcly thun any

pruviously considered. 1ot of thic funily of Vmax = (20 -

., i
S é}
s seen in Fipurc 18,

3

[N
[¢)

~s reconnaissance e:gx.rience incrcases; the trend seens to be
toward the complity employrent of 750 millivar Jevel pincirotions on all
systens of typhoon intensity. Cften during 720 nillibar poncirations;
the h-.-a.ght off that surficc is trasmittsd ifnmcdiately with tlre locaticn
of the cye. Thirty to forty-five miruton later 11:1 the Mll cye message,

the forecustor vecuives the sea X wvel prossure informtion as detorminca

2L

»
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Al S Th

L LR 4 rebl

St = s e

by dropsonde,

It noy he two to four hours later 2ftcer the typhoon

has bczn bo y

x24 th.t the forccaster has a clewr picture of the wind

L3

ficid and the novdmun vind spesd is ieportid., Since tine iz of the

-

essence in any waming servi

o

2, 1638 .c¥ident that !3 forecaster rust

v I3

have seme other “oel nhy which M con immedictely ascertain the "ine

tensit " &f the typhoon from the informution he receives from the

we ather obscrver in hizh level penetration,
Since it is Lilleved Lhab <33 tiphoons dovelop in o honogencous

air mass, it is roasondblc to

10'

assunme thut, thornodynanically, typhoons

should be similar to ¢ ach other (the variations deing only in inten-—

sity hE

hat is to se&yr, ence would cxpecd thut if & 700 miliibar he
[ 4

3

Nt

w'

ghit.
ef 7500 fcet viere recorded cn nenctrutions of tuc different typhcons,
the surface presswre compute?d by dropsonde on both chc\ulu be sinil

To check the v-1icity of this rcasoning, = plet was nude of &ll

cases in which TOD

7l

rillicar hoeicht nd sed level pressurc were bHoth

recorded during the poeriod of =

T3

mhoon nonetrations as montioncd Dbovas
(GZORGIs 1951 through HESTEH 1552). o tectal of 16L cases warc plotted,

Tnsareticn shows that

gtraight linc such thot for a decrvase of aone millibar in surface
pressure the 700 1iliibar heisht is 28 fect less,

In Figure 273, a working table is prescnted showing the latitad-
inal variation of mudmun windz empiric 3l dodernine :'1_‘. It iE strongly

.
. et
25
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reconmended that repvoduc biva-ui-this table ot he made lest it bo

shown Yo ne in crror b

ooy W ithe Timdis by ubsorwation ana suiicr the

saz fate Ss most Minthoritallvel {nformation sbout tyrhocns, ad-

mittedly, the danger of %his should bo lcns since this table is micue

in a3t it 19 based on d%ta. The table should he¢ checked for seversl

seagons and refincd a3 nacessury bafore acceptince is granted. In no

sage shovld this table be used as cvidence to refute subsequent ohser-
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Ok EASTERLY WAVES i THI Pall

Abstract:

- e e

Bas teriy waves are dascribed as they aprisr in the iecific within

the a roximete linmits Hi7 wo 1507, 130X w i6Ch. The descrid f.io*; is bascq
on chesrvation and sikerisnce ir pua"gana.;yais‘. weilg very .imiied dato.
Bach of the common metsuselogioal wrishia digsusssd bryeily in fte
resation tc essterly waves, ¥

The Tasterly 'lave Prograr .oy the 2ili3c sir Westher Wing is des~
t

crived.in genarai terms end its wrimery purnose presented.

3 Rt e D o ol
Masdht ol

T & -

i

+9

axer 48 & simple descriptiorn of o»s“rv tion, wittch hae deen
reducel to writing in the hope thnt it vill provokoe further {nvestlige-

tion., I% ieporis no final results of ac

e
bt

atific inguity end offsis o

- -

voire of anthosity, The idees presented »r¢ based partly ol unores

§J
'J-
N
p,

cxperioncs sak perily ocn e begiunings of regearch Ty the Tyshoorn Post-

analysis Zor ré, anderscn J4ir force Bosc, Gusnm,

vav . or trede wints are confincd to suzh geogrephlce limits, bud only
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~hiclk ie psycholog

Novamene angd Sontinui ty of Zasterty rves:
L4 -
WMost forcsasiing, rad oven meh of analueis, consiets of extroano--
: -
sotion of wown movement of Roosm norturorilons or wariavion ir f

werdnug metcoro'ogical ¢lemecnts., Good canlysts su loiats fronis iasi

their movoments apneary rother roguisT :ud s4%erdy.  Jven fo0 in the trondces

[

" ¢ o i o= ae .-__" 3 (a ;A
pagterly wevns move ~t vorious specds, prrslsting for several deys and

. o N " g Y s sy e T v
sTogressiag from cast to west nt au~sl-umi form rates. In thc

<1 apply the clim»tol gien

| el

[
o
[
2
r)‘
.-i
(9]
Cs
hd
n
ctr
]
”
o
P

of otner information,
B : t . = 4 3
aversge of ten Mmaeie, bub «8 soon ng tweo TiMe are nhtzined, it is
L . Y " o o » 8 ._:-
Bhusii.y wobior to 2o 8% poTgigtcce o thye gpaed fotermincs Uy them.
- ~ Sy o -

Sormaiiy, the itrade winds themsclve: biow at ihH vo 3V mpous, wiil very

y 1ittle verticel sherr. Thus, vrster’“ waves @ove £ U BpCtds ApOY imaq—

»
ing on@ hedil tg grediont wind Tpecds
* -
: . Just az fronis is sid-iatitudes nfuwn scom o some ot scmi-reguler
= o AR oo Py e B Y & o
intorrnls, sy @.8TRYlY wowGs Lo ve & goTU oL T neuslly pazdng a

gtetlon -at inwervels of rbout 35 hours. HEoguover, mest wrves arc 1o

-~ 2

werk ond the Thythm $oo irreguley Tor it ta be r repl oid

p

n oractiocl

o o) 2.3 .
foreans ting.

)
n
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Wind Paitera:

L

v

WA A S e WA el Thn veeansn
3. : ¢ Widh Lhn poacanza

o

conteriet woeve o Lheagh

s g0 verirtic in the neigitboriocod of the wives thet

- S el .t
& is nerd to ¥ix, Gometineo

B =0 ib
PP ot -
WO e J‘.I.\:v

latter hrpnens nt bn*h hign apd law Irwvois, it 1
rogeihle 4o determing the wmevaie $434 from the

ther=s nro no Ynown limits for ohim laver Coutiin

e - - - o = % G T “ O mnt e o = 3
suriace at one stoblon, often 1ifts o offict only the circuniotion &bove
3 ~ R, BV cagramaeddl Fegd) = it e i 2 A, . 3

Hoes foad ob dm moxte Tho woper limlt of the wins shify is owga more

ey 'l“ k2 4 Q‘ AL T
5 .-..g.... i5 AliwCia

fu

£ a P : . S
Tor 007 foeil, The ehift or lack theraof, ovsr

is probrbly ¢f no immortaiicc.. Tnc vaguentids

of thia »ivd peiwcra, while not greater thon for fronts

Oriontrtion snd EZxiont:

Iasteriy wavesg arc prom r' orici tcd noerly rth-souvsh, or por—

v la S 2 o i woa. e S e,
'pe,n" cular fo hc dircction ¢f tio Trodog.,  Aclunaly, dot

Siy FETE ArXG oS

sparse to rolisbdy fiv clither she criunie ne srtitvsioni exteny,

but eroerent spcids dbetweer stat

1itsic vorisotion from the nert sout* nstumptifr.. The: voric tion in
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S



ol B 3 . 49, ap T A R P S S . T &g e e gy - ‘ ¥ .
erienyt v a8 variosul SlETAuns, WAUSS Lol T @S WEIT, ITU L.od Lo
= & o) 1 CoW R 2 N S ]
A EBG sl A LES 1 ViR Y  adgiid olUd i Sntensg., PpRADLY eTannd

20T to M0 milss ln lligih. gpEowleiive and mush To-
.5 . o) K st g6 e

m21n so uutil oroper air reconnaiseance if npde. Heowever, il ils kaowa

thot easier.y waves ynss Tniwouok withowd aviag & DpIsiegd =2t

hid o,
RSN

Tarteriy waves are usually embedded in the

ating the doldrums. However, occasionalily thers arises a bii of

evidence that a wave liws extended %o the nd 6 of the irade stream (alias ’E
Intertcoplienl ¥ront, alias Intertrepical Gcn;erzﬁnce Zone}, mecting the
WO LILWaS d perhdps setsiry off 2 voriex with $yphoon-8ized gouieuitinli~
ties. g
Prossure gnd Its Tendeuwor:

Preqsure ¢n7 prossure teudincics seem to be en tlre-v indenendent
nf aastoriy uaves in the area desgribed, Cf course, it must be zdmitica
snat many of the kinks in isobars st fronte in temporsic iatitw o
wnalyses héve a parnfuily forced leok.e Yei, fronts do lie in usressur
troughs; whicreas, epatarly waves
85=°m tc ooour tendancies as i

wi th: - 31

~311.
W a e ek v i iy

iz, o3 mavima as at minima, lNeither is eny relation between

hydruneteors and prassurve ev.oasnt,

'3

Cloud and Precipitation Pattern

Cloud and prezipi tation Laiterns vary widely Tron froent to front and



'

from easieriy wave to easteriy wavc. “he arda of incrsased clsvdinlss

©1.0 BAGWSTE may niecal., siraddls, or follow the windshifs, o nice,
shppe, #nd legres of LomeeonsiLi of this cres wis whimotn, bub a sough
guwvss might oe somewiac oval, S w 200 ailey wide, 100 oo 400 miles
Ling, Witk the len, axicz r:ir;tateﬁ motve or Leis north-scuatdi wiﬂiih

thie srea  evwnalus sl pernaps middle clouds cever 5710 %o 9/1% aF ke
“akr, enrmlus bases are lower and tops .cdigher then in e v VITONTLTE

showers are hesvier. wore frequent, and lest fornger. Slrrus rae no

z o - 0 T St Ltipd t
appexcnt conneciion with ecsterly wavee. The reaaider snouid be warnet

- . 4 . ] - PRI, .- — . " 3 -'

+hnt other svstems with dilrevernt moveme: ts saem o cove? cimllar weather

potrerns in the vropics and this patter: shoulr never be used 28 the

sole criterion of ar easterli wave passese.
Other Varigblies:
Tas teTiy wevsue off2r nothing comparable i ths alr density diston-

“tinuity expected across e front. Visidbility, gurface and urper eir

temperatures ani dew pointq effer no heln in ea~terly wave analysis,

[
-

Imbsftanée is attsciizi to the "trade inversion® in the Caribdean and

eastern Facific, but this feature {s lacking in the Kwajslein-Guem area.

-

Isentroric anclysis hes ShDWL somé relevion betwenr the egquivalent

poiential tempsrature and sastorly waves, out it has not vet led io

improved forecasting. in fact, differences in both sensible and dew

’Y X3

point temperatures are uanal*y 1ns eniiicant-by al rmass standards.

Basterly waves: aprear to b

(¢}

vertieal, lsan forward, or ieard backwerd

L
[



=

withavt rhyme or reazun, without rolaticn t2 the assoecinted Dniiarns
of hydremensyrs; nad without affecting the mction of the Thus,

PTAVE »
far fawer signif.cani l;“ in tho trepics Thon

Tecognizabla dinrnal variutioss In low cloud

cover and perhsps in wind. Thaese ore culte small, hewever, ané snould
cauge no confusicn with soctsrly wavTe pescsges. Thau probable 30556 5T

variations mre less than 31/10 for low slouwi cover, three degross

ond we lmote

for wing,

Lyeps of Yormation and. Dissipation:

Just gs fronts ran the ganut from vigorous wet to weak 2ry, so do

er;{ wovss, Ko rulss are ofrered for goneration and degonaration,

hut mont woves found in or nenr the Fihillippines ean be Traced back st

least to Xwajalein, witich isa ihe oostern adgec of routine datea)

The

.
-~
v

arparca’

80 that carerul serutiny is ofton necsssary to trace a wave through the

entirc Tegion azd aohiove continuivy. Now, it is admitied

'!.L' ot many
. .

arrors have b3en per pat:aia Juiad porp

L

aty 1nteo in the nmme of continuivy,

v
i

buﬂ on the cthev nanu, prcmr ¢ dissipation on thzluap

in unforo 5% giz

sification of seemingly oxt

i nrvas. This problem of intvon-
cemmcn te Al foresnsting

e - — ——t - Py ——
latvitudes, The Lost tule is to eaxrs

posgitive evidence

g7

rently ~lang gue n hrucks,

sometimes results

t e

%

B e
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ad hy the denso petwork ol roiuctliyy stnild
Igionds ond shovs that nany, possihly sngly cagbesriy waves discipato
east oFf tr.aw islands,; ovon vhen the trdds winds extend Iarvne. west.

Othar wnves °rs oxpected tc dissipuic when they reach tha end of

40
[ERENE

sations of eome son® woaker thaon typhoons vross boundariss, for ex~mplo,
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enstarly trodes to tempernte westerliss,

The Basteriv ¥Wove Program:

crecust Dullating Paeifie (FBIu¥ nre.the blouvd o the Basterd

3

h]

Wave Trogroa of tae 21454 Hir Wethor Wing. These bullctins aro 1ssued
tuioe doily and serve two mnin prupcses. They permmit or

opinions and infomm:iicn bobween siati ons, partly compensating for the

.

pousity of data in the rozion, ané thoy focus adtention on perturbations

. ”
that mny develop inte tvrhoons. In addition, thae Tvpheon Pestanalyeis

1%

Board' is charged with yesearch on eaQtvrlv vaves qnd may scmeday bring

ney lmowledgs YO benl on this s¢ poorly Lnde*stood weohher system,
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STATUS REPORT OF ORSERV M OT.TIGHS

ST =he 3k ied
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Since wna eetrhiishnent 27 vthe A Bnoon ALiNusl .Uyu;t: bR TN R L Ty O
, ] xe . v A L I 4 % = a = "
¢action hno boca raessrved for "Recommondztions for the Improvemont ¢f
-~ TP Y m A - on D PRy 23 Lemem oot el A A TV TV o e . -y 3
Weatier Dot vice Losemwiy oo #OvaCosivihg Relative tu LLUFLVQ& Sycionos, ®
J
A3V S F ERA vanavida AnaTdinr writh dhis o Ablan o~ Lo oo o=z
duihl 88 TED raparbs dagloanl STtk Shbs SLEE i8R BREe butk auE o
fyvrhonn Povecngtore,  Maite naturally therclors, the reault has hocu
N 3 Oy &P 3 ey + 0 i LN 3 g
a dovotivi: 40 2 discussion o7 Fforcexating toolis. To ihe knowladgs

™ - - ~
inz facilitics, In fact, the welue and ropra tativeness of the ob-
3ervavions has net been neidered.

“hon a forecaster 1n the Tropical Pacific first camcs up.against
the problan of detocting and foracasting the futnre mowament And in.
%cnsity of a typhooﬂ his reaction i<« that of fr}lstratione He may han
cxcoliont tools sharpencd for arplication; he may hzve a shorough under-

anding of the pnysicnl rcliationships and thermmodymetic structure of
the Wropical awmospherc:- however, he is nppll¢ca by the lazsk of 4.ia.

IV has Leen sugkostod in many previous annual Reports g

£
1

wh

he Tyrhoon winnrl Jenieroncns thnt wo snve on the thrasnel

1)

scoverios in typhoon forecasting., &1 that iz needed is more data

Veanla
The Beoard. docs not fecl that tyrhoon forecasting would improve approci-

ebly as ths result of 2dditiocnnl daia; it is obvicus, Lowover, that o

grenter understonding ol wnot ic %niking

+
»
-
¥
s
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~ce gynopticilly would bs
rnanifest,
fn attempt hoe been wmudes during the 1952 secason 4o iznther and

hechalabat AbY

n of prins imye nzo Yo tropical forocastors which
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lie=tdon We. O 20 the United Sintcs Novy Bedrographic (frice Fubliciie

tion No. 206. Home information Las teen gaincd conGouning a toetal ot

47 atations in e tTogrisni Tagion gnown as Wicronosii, 27
- . I . i

stations, 3¢ have nssiznoes Intornaticncl Metasrclogical index Numbers,

Seveontoon of these are prosontly toking somae form of surfacs obseivetions:

12 cre toking somo torm of upper sir observ-tions; only 3 staiions in this
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observagtions.

Tho arca.incluéeu in thig survey enemmrasses all oF the Tn!oﬁd“ in

tho Ellzce, Gilburt Mnrsinll, Caroline and Marianans Grours and includeo

4 Islande whish are oobv atbtached to any group. - Tils zrea is appraxi-

mately sir millicn sfjuare wilcs and consctitutes what might be accurately

‘nanhars Af the BC3Iu hn&e had the opportunity in the past two
yenrs tQ visit 2ll of thg stations whicﬁ arec now (March 1953) taking
observntiuqs ir. the Tropical Pacific with thc exception of the Three
stations in the Bllice Island Group and Beru in thc Gilbert Island Group,

.

¢ informmation iu preosented in tabuler fomn

ot
o

*

In #Figure 21 2 summary. of

The sunmary includes not only il of +1o perulnont geogrzphic qnd prhysi-

3

cnl inforaction but also ithe schedule of “0°CrVIv10n5 aird trousnission

ing. The conasidered c¢pinion af tus vaiue of thesc observ-tions

= T

e

8

Because tho rzcent histoxry of Mi cronesic hrs eptertained influencos

of the Uommans and Jepaiesc as woil as tha fmerienns, t is somecines

difficult %o find two maps which agroee on the icentior oy even the oimes



vl some of tho Lsiands. Tharofore, a subplensntory table has henn pro-

pared (Figure Z2) showing the presently acceptcd shnation name -nd those

alferiate namos whick Lave nosn vound on othar 2ads or in latarature.

Foy gxample, Iruk hag hann knows: o *Hukd f00rakica™ and *Hogolcn® in
D - . . L g— . . - e — ;

the rast 50 years. [The cbhsarvations at Truk oras actunlly male on. tho

Isiané of Mcen in the Truk Groupj.

13iand Classification

Generally spesking, the Laland

s in Pacific Micronosia can bo
clagsificd 25 cither 2% an 235211 Exro b Da=Alk 4vme,. ARD of ths
Ialends in tho Bllice, Gilburt, Marshnall ard part of the Basturn Oarollnes

are of ths Atn?1 type, Ll.o.. smaller Islunds loeated cn a surfaca reatf,
st roﬁndiug 5 shallow lagoon and surrouhdad by the desp cecean. The maxi-.
mum ﬁeigbt of any Island ip this ¢lass is nineteen fest on Roi Isisnd in
the Zwejalein 4toll., O0OF course the ecscenut trees extend severaul hundred
=izl 1 suwae caces. The coconut trees on thé Kapinga-
morangl are eQual to the haight ol the Giant Sequois in Califoraia.

Theso Izlands iﬁ-the Central and Western Cavoline Group and all cf

the_Islmnds in the Marianas Group aiv of the Basalt tecmmaticn, i.e., the

prircipai Isiands extend to counsiderable aititude inside a nearly

"

cireuler recf. Tho highest point in this typ:

(e
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(&3
-3
on
)
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[ 4

of Islan

G

on Penags.. 411 of the Islards in thisg elass extond over 500 feet in
13 el
Mv-bu oy

The only exception %o thesz two classes of Islands are the dotached

Islsnda of Kauru and Ocesn, locatsd 500 miles South of Kwaislsin Treso
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crrstignal
cisorologi cal

.rcex Nuster

Staticn Nsae

Freamfutl
Nenomas

Nurakiia

darani
Littls Makin

1 6C1 Makin

Dl 597 Alatanc
1 610 Tarawa
11 615 Abemama
21 620 Noncuti
DY beru
None Pikati
MARGHALL, TSLANLS

Radak (Sunriss) Croup

1 7€ Ka juro
I 25, Rengerii
None Liviep
Relik (Sunset;Group

31 366 Kwajalsin
21263 Red

31 369 Jaluit
91 240 Eniwetok
fans Ujelang
Nors &4ilinglapelap
None L0On
None Namorik
Nene Biking
CAROLINE [SLANDS

zusterr. Group

N 356 Kue=aie
91 348 Ponape
31 334 Truk
lione Hgaltx
tione Uroluk
Central Group

3L 317 Woleai
Aesterii izcop

SLo4i3 Yap
Nono Ulithe
None Ngulu
ialsu Group

91 408 Koror
none Angaur
none Falau

MARIANAS 1SLANDS

#1-207 urote Point
1-211 bgnna
1 218 Arndersen AFb
11 212 NAS agara
1 2132 Saipan
1 234 Tinten
1285 Herzon AFB
(ZTACHED ISLARLS

85 Wake

940 Nauru

$33 Ocean

4 Raplogumarang

.

Barakel, Hatihaws

Pitt

Butaritari, Touching
Abaiarg, Cha-lotte
Knox, Couk

Apanama, Hooper, Rorer
Sydenham

Francis

Med jurc, dadjuro, i-rowsmith
Radokala
Count Feiden, Legiep, Jekisd

Ywadjalin, Menschikoff, Mantschikow

Bonham
Brown

Ulalong, Arecifos, Vrovidencas, Casches

Ailinglspala,
Bosten, Covell
Baring
Escharhnlts

i{a, Elmore, Helut

Ualian, Strong
Aecension, Fuyuipet
fwy, Torakku, Hogoleu
Natikku, Raven
Bordelsise

Nereyon, Ulis, Thirteen

Tuppu
Urusht, Uiuthi, Mackerzie
Yurru, Matelotas, lLamoliork

Keroru, horror
N'tavr  Avpeorn
Babelthuap, Baberudaoti, Arrecitces

Orote Fileld

Agana

North Field (Guam)

Guam

K.obier AFB

Bena Vista, West Tinisn AFB

rlsesant, Shank, Nawodin
Bxuaba
ureenw’ch

latltude

08-31
n&.19
10-4%

0l1-58
03-23
03-02
Cl-46

~Y Ay
IR IR

021
00-48
21-21
03-11

¢7-05
11-22
09-49

C8-.3
09-24
0555
11-21
09-46
07-16
0L-CL
G5-05
11-27

05-20
06-56
7=-28
05-50
c7-08

C1=-131
1c-01
Ge-17

07-20
CE-54
07= 30

13-17
00-132
OU-52
01-03

v w

ZZEBE>X ZH X ZXETZR = WM R

] zZZ=Z

- A 1

.
]

zUILZ

179-12
176-1%
179 30

173-1%
172-53
172-48
173-01
172-&¢
173-51
17428
17553
172-42

171=23
167-31
169-18

YA/

-y

167-28
169-39
162-21
160-59
168-50
160-42
168-07
165-32

163-01
158-12
151-51
157-11
155-09

143-55

134-29
134-09
134-38

144-35
144k,
144-56
144477
145-42
145-37
2449

1€4-39
166-55
169-35
15448
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Istands are wearly 150% phosphate in commosition and axtend to npproxd-

FRP SR - - _.;,'-, ) ¥
it spoiila e obvicus that s1) surface observaiicns teksn at Islands
of the A%cll class ore cxtremely wepresentstive of thz weatber in the
P o SR SR G AT e e WAE el e i oA Sy s
LT AV oWl L Uit & VilD L1l 3. e ‘JullVGJ.'GG.L_J’ WILATIDD WK [SZVI-RVISU] ¢ QU1 R

lgcled with a good exposurs, nearly all stations which are lccated on
rds cannot mebe chaarvetions which sre rencesentative
of the atrmosphere svrrounding the station.

N2 mimemnd an ~AFf Talarnde v flommnsonm
LM e aam ey e 2

A} .'.‘.'_?.";".l"‘)ﬁ\lg‘- RIS 2028 IR T,

o E—— e i

\

Wilies Iglendsc: 3o far es iz known to the Boerd ondy three stations in

this group have aver made westler obssrveiions. Those siaiions, Naramesa,
Funafutl erd Nurakite are s%ill taking surface cbservasions o scattered
tims Gnily. Penafuti takes a Pibal st 23003 daily.
Giibert Islands: In this group ihers are at lezst nine stations which
bive made obgerveiions in bho past. :Pre.ézél;xtly, only Tarswa in the
Vortharn Gilber’s .snd Beré. in +the Soﬁtherﬁ Gilberts Ere takihé:obs;em’a-
“ioms, 'l‘ar.ewé.t'ékes a Fibal at 05002, 17002 énd 2300 datly. Occesion-
e.l.i;y;,. Dikatl s.“\."‘ hea no' ':Interz\_atiomi .I.ndm'r. Numbar hns been usad as an
 gbservetion point durdng atormie fesbingz ih the Marshall Tsland aréa.
The Giibert Isslﬁ;-'d-(}roup iq géod exomple cf how 114415 sceurdte
information is svailabre about thds énﬁrc—: ér;ea; Abermama has the Indc;x

Mmnhor S1454 and Apasvune has the Indsx Number 9Llcls. Thase are one.cnd

P P

the sare pluce, - The two nomes ers rersly two metive dislactal The sams

ey O Y

is truc of Alailong d4nd Abalang wnich hawe the index Mumbers 91447 sud



(o L ooy .42 o~ S ‘ 7 ‘ - Ty - -
2L0U7: bBikatli bas used Trs Index Numtoks 91443 ond 91801 which are
W . JCH et s e ws CIE T 2 Wi o e -y v R A1
£ pivile Mokia rrnd Mekin .5.1;0113_. 0o 3epa)"&z“‘.e Jelurda and hobth 318~

L AE L g 3
- g 2 r4
roughly rarallel. oriented northuwost to scathnusd. The Radck {sumrian

cheln has fower Islends than the Ralik {sunset) chain. Majura 15 e
‘only steticn in the Redsk chafn taled ne shoirvotiond b Lie [resent times.
The oi:feervations are made ’c;y. one irmligemeous observer. No upper air

sbscovo tions a:';e svadlabis. Reonisrik and Likieé waTre 'us».-d during the

Germon control, 1875 to 1914,

lad
&
5L
&

i - Ralik chmin several Isiards heve boon used evionsively in

the past 7% yesrs. Puring the ferman rule, Jeluit wios the pripejiral
Jaland and only observrition spot, Whan the Reston Missionary Soclety

3

moved Into the Tropiczl Pacific, Ebon tecame anctler thscrvaticn peint,
Mananhikoff, now known as Kwajaisin, wes ths site of obsertaiicos as

eorly as 1894, At tho prasevt time oriy Fwajalein and Bniwetck heve

g
m!
o
H‘ -

wosther ooservirg stotions, In recent history Sikini, Tioizmd o
‘hive e used. The Typhoon Warning Scrvics would goin rmuch from the
intrcduction of weether obsorviz;‘zg' stetions at stratcgic loestions such
és 21 Inglepalap, Most of thoze Islamd loectinons do not havs inter-
national - Ivdox Numbers. “

arolimp Tdlande: Observetions ars presoutly belng texon in this U, I
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Trust Territory Geoup at Ponaje, Truk, Yup amd ¥eror, Tho xoy stotion

of Kusaic has boen usea-during utordc tssiing progrens in ths Marshall
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aigrificamnna bacauss of tas coplels umicprosenis: ete o e

from Ponnpe.  T6 wonld be oxtremsly desizeblc tc have sume form of
rvetion from Kueals and in adgdition, Mokil or Ant Ascli,

olutr {koth Atclla) aro slso geograriicslly situatad te io ;
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goo points of ohsorvrtions, :

In the Certrel Group of the Cercline lglands

¥o,91317, woulcz o oun sxtremely veluabls ohgervation poind, beecsuee of
its strztegic loecntion with respect to the rajorivy of typhoon troecka.

In tho Wastern Group, reports fwonm ¥ap are extrerely valunble, It

'

1s rez-svicblo thet the observetion point whai ibe Japarsss c¢nd Germang

1% S

erplcyed on. this Isiand with cxcellent exposure hes becn ebandonedd
Wonther repsrts are nade aveilable upon request from ihe Uoast Guard Unit
1

§ et Ulithi. Tt hias bosn su ')gesteo. that a actachmont .ot weather observar

from Fleet Woather Contrul Guam be assigned to Ulithi for continuous

regular cbservotions, Ngulun would be & goed locotion for anotlisr

¢ 4 possible point.
; In the Falau Group, Keror using the Index Number of the station of .-
Palau, 9‘3.1.08'; is uhe only slation texiig wecther UuSG?‘V"tiOT.S a’ preseut,
Itz location is such tist the observations gre reasonably meesningful.
Marianag Islands: On the Islsrd ef Cuam thera havs been five separate
i, ' - observetion points in the past 10 yeurs. AL lhe proscut e, Andersen
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b Island of Guan only. At pressnt thore is no sctivily of Tinian
The obseiwe hions witch wore taln at Quinan Wy Coast fuard pez'sc)r'-.ai
havyz: ‘r:er:-::v tarnorerily suspovdad, Ift ia S :‘v_fz;d Llial obsorvers will e
detaciiod from fleet Weother Central, Guan, to tiic leocstion during 1953.
Tt would Lo desiroble to have a wecther stetion located on some
Isinnd in the Nerthern Marienas, eithor st Pojeros or Mawg ISlux'ni.
Doteched Islaade: Waite Tsland, recovered from OLIVE, is still ome of

H ) . —*c}

the principal stationa in the Tronic region, ®ven i Wrle ncver had

pireraft traffic, it should he raintained as e Cluss A wecther observ-

> stotion, Wiih Eniwotok and Andsrsaen, Woke

jedo

g ona of the thres ste-

tons in ihe entire Misrsncsia which currently teke corplste tweniy-four

hour serfice ond uppsr 2ir observations,

1._,1

Naurn and its twin aister, Cceen Islami, toth under U. N. 'ﬁ'usteeship
(A- stralin}, have hed observing atz;tioxls in tho past 5 yeers. A% the
pr:}sent tlrs, surfnoce observotions are mede at Naura ond one Pibel is
taken at 23002 daily. 1u is velioved that s service 13 vrovided bv
the snpioyees of the British Phosphats Company localed un maiai,
Kapingumarang! is situated on the scuthern boundaries of Micronesi-
"in such & pcsition that the trade routes of the world hevs naver comé
clogse to her, It is o completeoly detoched Atcll approximately *,OOO

rniles Southesast of Guanm, Regu.ur wootner cbservetions from X {cringumareng

would comtribute greetly towards a better understending of ths doldrum

A
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TEELON of e Troples eod give US a bulisp ireleght inio thy arora-
equetsorial relotiona hips in thn Gevsiopment or typhoons,

Whon it 4s rualized thet the cost for £11 selaries, supniies,

quipesosl and malidenince of the Tyust Tslons ¢ stotions during Yhe lact

quarier of Flzcel Yoar 1952 wes loss than the cost to complete three

by

vuitures Lise Iscormeisscnca Missinns 4t

5 - L1
neYL 323m unra n80on:nie

o consider the estrblishment ond muintenance of weuther observaticn

a3

- . | = 1 fod -
poants ol Lome of ths Isiurds mentiomeg above,
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