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1. Introduction 

The summertime upper tropospheric trough was first depicted as 
a climatological feature of the tropical North Pacific Ocean by Dean 
(1956) in analyses of the monthly mean 30,000-foot résultant winds 
for 1955. His analyses were for the Pacific Ocean westward of the 
Hawaiian Islands (155W). He called it the North Pacific trough. 
Ramage (1959) used mean resultant winds and mean latitudinal pressure 
height profiles at 200 mb to show that a summer upper trough exists 
in the Mid-Pacific from Alaska to Indonesia but is not a feature of 
the eastern North Pacific or the North Atlantic. He named it the Mid- 
Pacific trough. Sadler (1963a) utilized meteorological satellite 
photographs and Increased wind observations from Jet aircraft to show 
that the summer upper trough is a dominant circulation feature of the 
entire North Pacific and North Atlantic Oceans. Aspliden et al. (1966) 
analyzed averaged wind observations from jet aircraft over the North 
Atlantic during August 1963 and found the upper trough to be a 
climatological feature across the North Atlantic from Spain through 
the Gulf of Mexico. The summer upper tropospheric trough is also 
an important feature in the Southern Hemisphere (Dean, 1956; Sadler, 
1966) but is not as well defined or persistent. 

The tropical upper tropospheric trough (TUTT) over the North 
Pacific is commonly referred to as the Mid-Pacific trough (MPT) 
after Ramage. Through support of this Contract and the prior AFCRL 
Contract No. AF 19(604)-6156, considerable emphasis has been placed 
on this upper trough. Sadler (1964) has shown that its role in main¬ 
taining a steady southwesterly current in the upper troposphere 
over the Hawaiian Islands is a major factor in protecting this area 
from hurricanes which track westward from the developing region 
southwest of Mexico. 

Sadler (1963b), by examining the satellite pictures of the early 
stages of Western Pacific storms during the summer season, discovered 
that some of the cloud vortices had an anomalous appearance and were 
observed as vortices by the satellite before having an obvious 
surface circulation. These storms were north of 20N and had erratic 
tracks in relation to the majority of typhoon tracks. 

Shlroma and Sadler (1965) presented a case history of typhoon 
development from a downward penetrating cyclonic cell within the trough , 
and showed the differences in the satellite-observed gross cloud 
features between the storms having initial development within the 
low-level trough and those developing from upper cyclonic cells which 
penetrate into the basic easterly current north of the low-level trough 
in the Western Pacific. They speculated that many of the tropical 
storms and typhoons had their initial origin from cells in the 
upper trough. 

3 
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2* General Digcusalon 

..«»,. æ'î.” s íss,-' 
cu ¿'ZTy "ífíô^LT^0' ?Uam Ku*Jal«l" ond Yap 
ori»infln«y eeelfled as forming in the low-level trough. Those 

£ ïîfîrï>°Î Gur’ in Particu1^ near 20N and northward 

the satellite atudle. î*^,0' C0"Ve"tIm«1 daf. However, 

jhey h.r «o ori8ír;;o.”cf:â:cu fí.,"i.«rí;ói,í““"Lth*t 

hlaterlca^typhoon^tracks'**^Fleure*!'l °rlgí" is^110 ““‘AlnAd in the 
durlne the l.tt¡Th.w -Î’. 8 ! 8 3 plot of ,>'Ph«>" tracks 

level trough tendaVtoÍartrtLr««-ÕÔ«ÍÍearwúh0íl"u o' í"' l0W' 

Zlll’JTn ;irVf tyPhO0n• 0rl81" -‘"III ° northwardatUre' (Circled in Fig. 2) .re more erratic and tend, initlallv in . .or. 

rÄ^yr^ 

«Ä « ã rr“ 
In InlM-í l0fíCa} rea80n Why a11 or even the maJorlty should hive 
lina the track’ The do“inant circulation feature control- 

•ub-tropical6ridge ihlih^n^irl"'^ ^ UPPer troP°8Phere would be the P al ridge which in mid-summer remains northward of 30N. 

Bowever, if the MPT extends into the western Pacific with 

Md íuhlê' ln''n‘lty f°r cycl0'llc tell penetration to the surface 

the ceil .„d . hro.d weaterly“";^."?^ ITZ"^ "IT 
in the upper troposphere in the latitudinal region 15N to 20N c k 
condition, produce an entirely different ‘ste^ini l.v.í° IT/ 
quently different storm tracks. Peering Uy«r and con.e- 

- f ""'p~:.rrvis,-r.r:a si".:' 

¡»r« -- .s isiäri-;,■? 

not. th,.ra;i«.““ê,í«^^oJúí;;«r“d";ín,58acif;'i.‘d?:; 

the* T‘l Varla;10"" ll r poaltion^and'orientatlon^f 

»ve .long th. trou^Uur.”.Íl,aÍÍy.0^:^;1dC1r«“l^ “lla 

c“be “•"»»•o « p... ov.;ror 
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0r mdway (Shîroma ‘“'i Sadler, 1965), but are commonly 

¿ l\ r Í y T‘ °f 165E lnt0 the date-aparae region bounded 
ttorcM ÎFlü1"n0k'Tnr,m' PhUlpplne l9lande, Okinawa, Iwo Jlma, and 

khlppîng^rôûtee^ r'8l°n lle“ °if t,,e "“J01 

In th^weetern^Paclflc ”a8 Sulte »«rked .croes the Pacific. 
nó«ÍMnñ ? u “b 1 Waa P°8itloned near 25N. This northerly 
position (near Marcus) made it possible to observe the development 

îlth" y ?Se fr0p}cal1at0ra NanCy fro" westward-coving cells 
within the MPT. The low-level trough remained close to its normal 
position and waa also quite active.. During the week beginning 11 

püíific (pig "ir irr °f Varylng de8rees 0f inten8lty in the western 
the two i^l1):ubUt 8lnCe more than 10 de8rees of latitude separated 
the two troughs the storms were easily separated as to origin. 

-nH îÏÎ8“Î*Î 4 ïhr°u8h 21 depict the streamline analyses for the surface 

ï ahoïn aî*S!Î* ?erl°d 10’18 AU8USt- ^ entire North Pac^ic 
th. Í ^ expense of ready readability of data, to illustrate 

250 í*lly ÍÍT8* i“ îhe p08ltlon “d orientation of the MPT. The 

dot linr8l£h0n °f ü1*1 18 8h0Wn °n the 8urface chart as a dash- 
aviilíhU b0th the 8urface md 250 mb charts are the 
pr«ared bv fhf n!h a\e?T*Cted from the operational nephanalyses 
k™ d by the/Nailonal Environmental Satellite Center. The reported 
eavy overcast (+C) is shown by cross-hatched lines and the broken 

of aircraft H * ^ hatched line8a Due to ^e large number 

MPT iï wÎtlî rePOrti near the 250 mb leVel U 18 felt *hat the 
MPT is located accurately to within 120 miles over most of its leneth- 

h¿Z:'lLth¿rP°'ÍtÍ0: determlnati°ns of individual cyclonic cells 8 ’ 
8 -8 arî 8ubJect to mch greater error. Some of the cells 

own on the analyses may not even exist since positive identification 

station^ Otrde íf th!y Pa88 thr0U8h the netWOrk near 80 observing 
to íhp rln îherü íave been po8itioned with the TIROS data to conform 
* a Îîaî1! d T50®1 pre8ented here in section 8. Those which have been 

disíinalish^he*1!1 ^ di8CU88ed there have befeo g^en male names to 
Th!rlî8 1 inih fr°m 8y8tems developing in the low-level trough. 

fiím.“hich uter beco“ typho°“a »r trppipai ap»™a 

3. Klrk-Kathy 

P-clfU {“ "e11 aatabllaha'1 '««ded across the 
Paeltic from the California coast to Okinawa (Fig. 4). The two system« 

th.™nríní:r:“;Kirk a;dwNoei-ara -'-uypcuwd rr 
the MPT. Kirk is just east of Marcus and Noel is somewhere east of 8 
Midway. From the available data on Figure 5 they probably have not 
penetrated to the surface as cyclonic vortices, however, the lower 
portion of Kirk has been analyzed as an induced surface-trough. 



The low-level monsoon trough extends from the Philippines to beyond 
Kwajalein. Tropical storm June is forming in the trough northwest of 
Yap. 

At 0000Z on 11 August Kirk passed Just north of Marcus at the 
250 mb level (Fig. 6). The drop in surface pressure and the freshening 
and backing of the surface wind to NNE at Marcus would suggest that 
Kirk had penetrated to the surface as a vortex (Fig. 7). The timing 
of passage at Marcus and the slope of the system is better illustrated 
in the time-altitude cross section of the wind field in Figure 22. 
The long-dash line shows the penetration downward of the westerlies 
and the short-dash line indicates the time of passage of Kirk's 
center. The slope of the system is in excess of 12 hours between 250 
mb and surface. This will be converted to a distance slope in a later 
discussion. The slope is toward the southeast from aloft. 

4. Noel-Nancy 

Noel tracked westward just south of Midway near 1200Z, 11 August 
(Figs. 6, 8, and 23). The system sloped southeast with decreasing 
height such that its associated surface system passed south of Midway 
near 1200Z on 12 August (Figs. 7, 9, 11, and 23). A satellite view 
of Noel at 0221Z on 12 August is shown in Figure 26. The surface 
observation from Midway Indicates the main cloud mass is mostly thick 
altostratus and cirrus with some cumulus underneath producing light 
showers. The principal convective activity is interpreted (no surface 
reports) to be south and east of the main mass. 

Noel moved westward in an area of few ship's reports, thus 
making it difficult to ascertain the character of its associated surface 
system. However, ship's reports of west winds northwest of Hawaii on 
the 11th and Just west of Midway on the 14th, and a calm south of Midway 
on the 12th, Indicate that Noel or Oscar, or both, were penetrating 
to the surface as vortices. The first indication of Noel's surface 
intensification was at 0000Z, 16 August. A ship near 25N, 161E reportad 
20-kt southwest winds, a pressure of 1005.8 mb and a rain squall. 
Noel-Nancy passed north of Marcus on 17 August on a northwest track, 
and was dropped by JTWC from tropical storm status on 19 Auuust 
(Fig. 1). 

5. Oscar 

Oscar was first indicated as the follow-on system behind Noel 
on 12 August. A ship rawinsonde observation at 22N, 170W, two aircraft 
reports, and a TIROS picture helped to fix its position to a fair degree 
of accuracy (Fig. 8). Aircraft reports and good TIROS pictures on 
15 August and 16 August (Figs. 27 and 28) established its track as 
tending northwest. Ship wind reports on 15 August, as well as the TIROS 
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picture, show that it penetrated to the surface as a vortex. A ship 
south of Oscar on 16 August (Fig. 17) reported a light northerly wind 
and a thunderstorm. From the scarce data availab’e it would appear 
that Oscar moved out into the mid-latitude westerlies. 

6* Speed and Slope of MPT Cyclonic Cells 

By using the times of Noel's passage at the 250 mb level at Midway 
and Marcus (Figs. 23 and 22), the average speed for the six days was 
calculated as approximately 11 kts. The four-day average speed for 
Oscar, with less confidence in positioning, was between 11 and 12 kts. 
These speeds are about the same as the operationally "rule-of-thumb" 
speeds of 5 degrees per day (11 kts) for these systems in the mid- 
Pacific. 

By using these average speeds, the east-west component of the 
slope of Noel with height can be estimated as it passed Midway and 
Marcus. At Midway the component was about 250 miles between the surface 
and 300 mb or approximately 1 to 40. At Marcus it was approximately 
1 to 25. The north-south component could not be determined; however, 
from the analyses of the surface and 250 mb levels, it appeared to have 
a southerly dip with decreasing height. 

7. Development Cycle of the MPT Systems 

Depressions which form in the low-level trough are initially cold- 
cored, but are shallow and confined to the lower troposphere. Through 
relative motion they can become positioned under a variety of upper 
tropospheric circulations favorable for the intensification of the 
depression into a warm-cored tropical storm (Ramage, 1959; Riehl, 1948; 
Colon and Nightingale, 1963). The MPT systems are not so fortunate 
for their surface system is only an extension of a cold cyclonic 
vortex which has its most intense circulation in the upper troposphere. 
Data have always been insufficient to determine the when and how of 
the transformation of these systems to a warm-cored storm. Irank 
(1963) found, for one case storm in the Atlantic, that the upper tropos¬ 
pheric system acted as the source for the surface depression but then 
separated from it prior to surface intensification. Simpson (1952) 
also found that there appeared to be a separation between the upper 
and lower portions of a Kona storm system prior to a warm-cored 
development in the lower portion. The cold mid-tropospheric cells of 
the Arabian Sea summer monsoon system occasionally penetrate to the 
surface (Miller and Keshavamurthy, 1967). Dixit and Jones (1965) 
commented on one such system which penetrated to the surface near 
Bombay and exhibited the characteristic wind system of a warm-cored 
tropical storm without separating from the parent, and much larger, 
cyclonic cell aloft. 
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The analyses of Kirk and Noel do not fit the separation concept 

foÎlovs^whTÎ; J11"6 18 poSSibly another sequence of events, L 
follows, which pertains to the few MPT cells that become true war«- 

an^decays ^iIeSthri ^ UPP?f COld Cyclonic Portlon fir8t «^kens and decays while the lower portion is maintained as a weakened 
eye onic vortex. The remaining vortex is similar to any other low-level 

vortex and is available for intensification and transition to . 

warm-cored system, if all other conditions are favorable. 

A , J0« ia the/PP« cold cyclonic circulation weakened and destroyed? 
A contributing factor, though perhaps but a minor one, may be the release 

h r h K*1 °* co^den8ation by deep convection. Frank (1963) attrl- 
bu ed the observed 2-C „ar.i„g of rbe mid and upper tropo.piere dúríní 

a storm development to this cause. Yanai (1964) observed a 2°C 

warming due to the release of latent heat, concentrated in the 400 

™b 1fyer durin8 the early development stage of a low-level 

exist?’ r 08 0f thÍS magni,;ude» although sufficient to intensify the 
existing ridge or anticyclonic cell over or near the developing low- 

eye system, is not sufficient to destroy the upper cold low. The 

principal factor in the decay is most probably a slow warming'by advection 

hivhï Cyclonic cel1 migrates westward into a region of much 
higher temperatures in the upper troposphere. A measure of this thermal 

fosldMnt r 0btaíned on 11 August frora three radiosonde observations 
positioned near the center of the MPT between 166W and 131E (Fig 6) 

isP6? to qÍ temparatuures 18 sbown I" Figure 24. The western'end* 

40 000 ?t TT1 íían 6 Central PaCiflc portlon ln the iayer 30,000- 
40,000 ft. Such a directed thermal gradient is also indicated by 

the mean flow patterns of Figure 3. The cold trough decays westward 

g V ng way to a warm anticyclonic flow in the extreme western Pacific. 

The history of Kirk-Kathy lends support to such a proposed sequence 

of events. The upper tropospheric cyclonic portion of fhe systelcouW 

be traced until 14 August (Fig. 12). At this time the surroLd^g 

mperatures were -49C, -39C, and -30C at the 200 mb, 250 mb andSoO mb 

íslMd\£eTCtÍrly* DUrÍn8 the previ0u8 3"day m°vement from Marcus 
island the immediate environment around the system had warmed by 6C 

in the upper levels. The upper cyclonic circulation dissipated by 0000Z 

15 August. The remaining low-level cyclonic circulation was undeï a 

moderate northeast flow during the 15th and 16th (Figs. 14 and 16), 

?MPP?<r te,"perature8 increased another 2C to 4C. It should be 
about this time in the sequence of events that the remaining low level 

vortex becomes available for reintensification and development. 

An important point is that prior to this time the intensity of the surface 

portion.°^ 6 Sy8te,n 8hOUld decrea8e along with the decay of the upper 

j __Tha lnt*n8lty of the Kirk-Kathy system was measured by recon¬ 
naissance subsequent to 2200Z 12 August. Three methods of intensity 

intensif4tf0n ar! Ín FÍ8UtS 25‘ The 8y8tem decreased in 

uÍÍ Ía Î fr°? ! í3th thr0U8h the 15th ' 11 began t0 regenerate on 
late 16 August and by early 18 August was at maximum intensity. The 
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Fig. 24. Upper-tropospheric temperatures along the MPT at 0000Z 
on 11 August. 
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complexities of the system during the period 14th through the 16th 
are best chronicled by the reconnaissance remarks during the eye 
penetrations and fixes and by an excellent satellite observation. 
The remarks are identified by time, altitude, and method of eye 
observation. 

141345Z - 10,000 ft. - radar: Eye diffused and open 
all quadrants except 
southeast. 

142200Z - 30,000 ft. - radar: Wall cloud northeast 
quadrant only. 

142200Z - 700 mb - penetration: Circular, 40 miles 
in diameter, open 
north semicircle. 

150335Z - 30,000 ft. - visual: Circular, 50 miles 
in diameter, open 
north semicircle, 
maximum cloud tops, 
17,000 ft. 

The excellent satellite observation shown in Figure 29 was obtained 
about two hours after the above reconnaissance observation. It 
explains the ab'lity to observe visually the open system from an 
altitude of 30,0v9 ft. and to report cloud tops of only 17,000 ft. 
However, an explanation for the bright cirrus cloud shield centered 
about 150 miles south-southwest of the open vortex is not obvious. 
Its organization, size, and brightness would seem to indicate an 
active convective cloud system and even the dominant circulation 
system; however, a double vortex cannot be confirmed. The surface 
circulation is rather large (Fig. 15) and the few ship's observations 
would not negate a double center. 

Another possible, and more appealing, explanation is a separation 
of the upper cirrus mass from the low-level vortex by vertical shear 
as the upper cyclonic circulation dissipates. On Figure 14 the 
surface positions are shown for both 14 August and 15 August. The 
circular cross-hatched area is the cirrus mass on the 15th. The 
relative movement of a detached cirrus shield from the low-level vortex 
between 14 August and 15 August is in the proper direction to conform 
to the upper wind field. A dense cirrus shield did exist over the 
system on 14 August, as shown by the TIROS photograph of Figure 30. 

The base for Navy reconnaissance operations was shifted to Japan 
on 14 August and this area to the south of the open circulation was 
not traversed on the 15th or 16th. The Air Force reconnaissance was 
also from Japan. We have been unable, as yet, to obtain the Air 
Force reconnaissance observations, but intend to pursue this identi-* 
flcatlon problem if the data permit. 
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Fig. 26. TIROS VIII view of Noel near 0221Z on 12 August 1964.
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Fig. 27. TIROS VIII view of Oscar near 0130Z on 15 August 1964.
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Subsequent reconnaissance penetrations show the surface system 

continued to decrease in organization through 16 August before 
reintensification on 17 August. 

151000Z - 425 ft. - penetration: Oval, 10 miles, N-S, 

20 miles E-W, wall 

clouds south quadrant 
only. 

152230Z - 29,000 ft. - visual: Circular, 35 miles in 

diameter, ill-defined. 

160400Z - 683 mb - penetration: No eye, multiple 700 

mb closed circulations. 

162200Z - 700 mb - penetration: Elliptical, 30 miles, 

N-S, 20 miles E-W, 

no definite wall 

clouds, open E-SF. 

171040Z - 10,000 ft. - radar: Circular, 16 miles in 

diameter, closed wall 

clouds 7 miles thick. 

MPT Systems and "Tradewind’1 Weather 

Conover and Sadler (1960) and Sadler (1963a) utilized 

îî0tï.™PhS fr0m 8paCe t08ether with conventional analyses to show 
the TUTT to be the major weather-producing system of the tradewind 

zone. The tradewind zone in this context excludes the equatorial and 

near-equatorial region whose weather is dominated by the low-level 
trough systems. 

The analyses of Figures 4 through 21 illustrate the typical 

position of the MPT overlying the low-level tradewind region some 5 t< 
1U degrees south of the surface ridge line. 

effnr?efÍnnín8 Witï the plcture8 from TIR0S HI i" 1961, a continuing 
effort has been made to determine some of the characteristic cloud 

systems associated with the MPT. This has not proved to be a simple 
task for two main reasons: ^ 

1. The MPT location, over the open ocean, is far removed from 

a fixed network of observing stations, and 

2. The nature of the cloud systems as viewed from the satellite 

is highly variable. This variability in cloud type, size, 

shape, orientation, persistence, and vertical structure 

is due in turn to the variable character of the upper 

circulation systems and of the lower tropospheric thermal 
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structure over which tney pass. The variable lower tropos¬ 

pheric thermal structure will be discussed in the next 
section. 

At times the MPT exists as a shear line for considerable distances 

with no apparent large cyclonic cells, whereas at other times, such as 

during the period discussed in this report, it is dominated by large 

cells. In addition, the penetration depth of the cells varies from 

being entirely confined to the upper troposphere to extreme penetration 

to the surface level. But despite these variables there still are 

broad general features which have been observed by the satellites 
These features are: 

1. The major cloud systems are south of the trough line. If 

not directly associated with a cyclonic cell system, they 

may extend, or even be removed, a considerable distance 

from the trough; but mainly they are confined to the westerly 

flow between the near-equatorial upper ridge line and the 

2. The more Intense convective cloud systems are associated 

with the cyclonic cells Figure 31 is a circulation model 

of these cyclonic systems in the central Pacific together 

with a schematic of common satellite-observed cloud 

features. The essential features of the model are: 

a. A slope in the vertical. This slope is usually 

toward the southeast with decreasing height. 

b. The surface circulation observed is dependent 

upon the areal extent, intensity, and penetration 
depth of the upper cell. 

The penetration intensity in Figure 31 is moderate to strong. 

In (a) the vortex has penetrated through the 700 mb level and shows 

in the surface level as an induced trough, whereas in (b) the penetra¬ 

tion is to the surface as a vortex in the tradewind easterlies. Again 

in some systems the surface circulation does not shiw in the direction’ 

field but only in the speed field, whereas in others there may be no 

indication of the upper system either in surface wind speed or in 

direction (Palmer et al., 1956). Pulsations in the penetration depth 

ot the system can produce waves and weak vortices that alternately 

appear and disappear at the surface level, which can lead to surface 

analysis difficulties if an upper tropospheric analysis is not available. 

c. The surface circulation, whatever its character, is 

an integral part of the MPT system and neither forms 

independently nor moves, through relative motion, 

under or away from the MPT system. Even if the upper 

system is moving eastward (which is not uncommon 

during the transition seasons in the Hawaiian region) 

the surface trough or vortex will move upstream against 
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200 mb. 

500 mb. 

700 mb. 

Surfoct 

Fig. 31. Three-dimensional structure of the MPT systems with coranonly observed 
cloud system. 7 uoclvcu \ 
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the low-level easterlies. 

rí inH ' i8ure 31c ls a schematic plan view of the 

squally a XU^X 8t08h^u”d" 

zzizzr* Tr Z\Z:iT 
Slooe it Î Srface Sy8tem> and' becauge of the 

P » t is under the divergent region of the 

Paiten irsCU;atl0n- ^ 0bse'Ved ^ cLuS 

ïhle „"riex pã te8™^18'^ 3 leVel "ear 700 ”">• 
the schemaM p ^ ^6° weaker tha» shown in 
the schematic or may even be obscured by the m^or 
cloud mass. The view of Oscar on is a X 
in Figure 27 is a ! 15 Au8ust. shown ft I« is a fairly good example. 

Longitudinal Variation in the MPT «. 
-MPT Systems and Associated 

cyclonic ceUs^whifh^írwes^wardT 7* ^ °r8anlzed embedded 

generaX, a vatlatlon aíòíglhe « 1“ íhf í í "T"' There ls’ ^ 
lower tropospheric systems and tho r i intensity of the associated 

on the lower troposphere"increanne reSUltant weathe^ The affect 

of the MPT cells—as measured bv thPiStWar?’ however> the intensity 
increase westward. By inspection nfvorticity"does not 

that both the shear and curvatíre te™ 6 "V^8 U is obvi°- 
Pacific as in the central Pacific a fS larße in the eastern 
western Pacific. íhe inteLíLí ’ 3nd even lar8e^ than in the 

to the varying conditions in the"? SUrfaCe effect westward is attributed 
traverse. 8 °naitions in the lower troposphere which the cells 

structure il^robÍblÍ^he^r^ífL^^ tropospheric thermal 
the mean sea surface ternie ë« uëë! ? AtemperatUre' Figure 32 showa 
(Wyrtki, 1966). ^ere is a larve p0!/U8USt ln the north Pacific 
Pacific to Midway. West of Minf aat-west gradient from the eastern 

the 26C Isotherm^«“ íLo mI ^ “3r" a"d 
Midway ls orlented more "eSt °f 

for tho8statlons8-Ship0B,0mdway0!>M!"8s atmospheric thermal structure 

Ulis day Is typical of the 9-dai’perlod LT'i Gua"~°n 10 A“gust, 1964. 
average August conditions Al/nf d 1S Probabll, alose to the 

by most definitions, yet* the redare a”' ^íí10"8 888 “lthin thc ««Pi«, 
tropospheric thermal structure. 8 <«fforencea In the lower 
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^^■8* 33. Skew-T plot of temperature and dew point temperature for the stations 

Indicated on 10 August 1^,64. 
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In the eastern North Pacific thp mpt 

moist'surf ace ^layer^Ordlnarii*' ’S? 

precipitation waa rep^tedP« ooiofo!! P*r8l8tCTt ln the 
anticyclone near vearter ship Nan (30N UW) Und ^ 

b0eî:;vîo“r:bat the “eather ship it88ií- ^ 

area wía1™r'”ve(rahÍoPnN)^ l8l8"d 

:e;^aht?rel0“saCt:ni£tCeVeSSUre' ^ 
cycLe! íñ’thL ! observations of the cloud systems „? the WT 
cyclones in this area have been presented in Figures 26-28 TWo\ 
widespread convective arMiH»-» „„a rj;»ures There is 
the energy of the systems is spIH 30 °^a"i7'ed cioud system; however, 
a surface cyclone of anv °m 8u^icient ’’-o produce and sustain 
of even ^ 

£:;pe —1« 

in theTh:rlT td^" ^°°1 ^ 
(JTWC 1Q6S 1QAA\ -ru d Iw° Jima but 8eldoitl reach typhoon intensity 

S ; eL"eandermally °? “ track and ÍL 

is probably a raía “«pu i/lÎ' hirî K8thy 

U»!! effect 07í0YaV0rabie for relníenaÍfÍcãhôn.3 
of Kirk LY r ”aS Perh8pS footfo'tootsl In changing tie "ãck 
ä cy îon' c ÎLp t”Tha1n0rth“?8t t0 80Uth”e8t direotlon and »ub.eqYtÏy 
IS Yo a rarêLve™ SYL" reVOlution “f pne storm around anotLr 
spacinc stnrm« -u nave a t>uiit-in mechanism for 
tro.,oh8 u 1 hl he Saine Source re8ion such as the low-level 

sr:;.- •“ --- 

sr:::;,£;sT ~ ¡---r 
the named tropical storms (excluding typhoons) and numbered 
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ÄX«r0;h;r^r c:ln the re8lon north of 2on b— 
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