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FOREWORD 

In January 1963, Monthly Weather Review initiated a “Picture of the Month Series” for 
the purpose of disseminating particularly noteworthy meteorological satellite photographs. 
Prepared by the National Environmental Satellite Center, these photographs were until 
August 1966 concerned primarily with interesting and sometimes unexplained earth and 
cloud features. Since September 1966, this s e r i e s  has emphasized applications of satel- 
lite pictures in weather analysis and forecasting. 

Inasmuch as Monthly Weather Rcview is not readily available to operating Naval Weather 
Service units, material contained in the 50 Picture of the Month articles from the begin- 
ningof this ser ies  to the most recent issue received (May 1967) has been assembled under 
one cover. To enhance the value of the compilation, the individual art icles have been re- 
arranged from their original chronological order into several  groups of related photo- 
graphs. In a few instances, due to the nonavailability to this activity of a photograph as 
large as that originally used, the satellite pictures appearing in this collection a r e  smaller 
in size than those of Monthly Weather R e v i e w .  It is not believed that any significant detail has 
thereby been lost. 

This publication w a s  compiled by Mr.  R e d  V. Cormier of this activity under NWRF 
Task 33,  “Meteorological Satellite Analysis Techniques.” 
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semicircle to the northwest and southwest of the low center 
near point D. 

Figure 3 shows this area 24 hours later. The storm 
center (D) has moved into southwestern Quebec and the 
cold frontal band is located off the east coavt of the United 
States. To the rear of the front, the cloud bands a t  E are 
the result of cold air advection over the relatively warm 
waters of the Gulf of Mexico and the western Atlantic. 
The new snowfall left in the wake of the storm is visible 
from northern Alabama to the Great Lakes. The I-in. 
and &in. snow depth contours in this figure outline the 
areaa of new snow. The closed contour over central 
Kentucky shows the area of 15-in. snow accumulation. 

This snowfall was 4 to 6 weeks earlier than the average 
date of occurrence of 1 in. or more in lower Michigan, 
eastern Indiana, and western Ohio. Nashville, Tenn. 
recorded 5 in. of snow, while some areas of central ICen- 
tucky received a foot or more. This was the earliest 
snow on record in Meridian, Miss. and Montgomery, Ala. 

New records for the lowest temperature this early in 
the season were reported in the eastorri Plains and Mis- 
sissippi Valley. A reading of 10"F. a t  Topeka, Kunu. 
established a new low for this early in the season and the 
28" reported a t  New Orleans is the lowest on record there 
for the month of November. 
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PICTURE O F  THE MONTH. 
(November 1966)  

Tho ESSA 2 APT pholoinosnic (fig.1) s11nws t#lio cloiid 
pnthrii  (A) nssociatotl wit(h 11 dovoloping squnll lino in 
contml Nobrnskii. Tho convoctivo iwtsivity dovelopod in 
11 toiiguo of wnrin moist. nir which tit, 850 nib. (fig. 2) 
cxt,ondod ~iort~h-iiorl~lions~~w~~rd froni Now Moxico t o  tho 
Dnlcotm. Tho sqnnll-lino cloudiness was jnst in ndvnnco 
of ti short-wnvo 500-mb. trongli (fig. 2). 

Of p t d c u h r  intmost i~ro  t.lin sninll h i i d s  of cirriforrn 
clouds (B) wliich cninnnt,o froni tho north sido of t.bo 
clond niiiss iind tnrn slinrply t~iiticyc~loiiicnll~ t.o ostond 
onst, of ~ h o  innin clorid niims. This cloud pat-torn is 
t.ypicn1 of squnll linos which form dong  nnrrow warn1 
Longuos. 'l'lioso bnnds of high-lovol clonds (B) nro 
nlignod pnrnllol t,o t,ho t.hormn1 wind, iis shown in t,ho 
1000-600-nib. (Iiicknoss iuinlysis in figure 3, nnd nro 
tils0 pnrnllol ' to  highor-lovrl isotliornis. 7'110 sqrinll lino 
activity niovod northcnst,waid, int,nnsifiod during t.ho 
6-hour poriod subsoquontp tan the timo of tho APT plioto- 
mosnic shown Iiorc, nnd tjlion dissipated. 

0th- fontnms of int,orosb in figriro 1 nro Whitso Sands, 
Now Moxico, which tipponw ns 11 sinall wliito dol. nt, 
point, C, i ~ n d  tho Gulf of Cnlifornin which is visiblo nt, D. 

I) c v c  1 o l ~ i n g  S q iiti11 I, in c 24 



Low-  I, r or1 Convec t ion  I,  in cs 2 5  
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gan). Lake Nipigon and numerous smaller Ciinndirin 
Lakes are covered with ice and snow. Forested snow- 
covered regions in Canada appear as (in intermediate 
shade of gray. Photograph (a) reveals R sirnilirr and mnre 
extensive lake-ice distribution, less readily npparent 
because of co-existing land-based convective chidineus. 
Multi-layered clouds exist toward the southeast corner 

The greater amount of ice in (a) and (b), as cornpared 
with (c) and (d), probably reflected the colder 1962 
winter in that area. 

O f  (a). 

Wator-based convective clouds are visible in (c), 
begirining near the center of Lake Supenor and extending 
in narrow I~iiridlel rows to the south shore. At that time 
R deep cyclono (976 mb.) was centered over southwestern 
Quebec, just eiist of the pictured area, and Lake Superior 
lay beneath ti northerly flow of very cold air (midday 
temperatures far below freezing). Wisconsin was largely 
cloud-free but with a heavy snow cover bordering the 
western shore of Lake Michigan. Dense clouds obscure 
Lower Michigan and the enstern shore of Lake Michigan. 
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( 'anary Islands are strirtus rind strutocurnulus. Thrir 
inurked discontinuity at tlir islands reflvcts a strong tlicr- 
mal and/or dynumic mcchanisiii bcrirust~ north to nortli- 
cust winds were blowing across the cloud edge. 

Clirriutologiccrlly, tliis rrgion is one of relatively cool 
water und low-lying strutocunrulus clouds topped by a 
pronounced trinperuturr invwsion. On this particular 
day, the 1200 f;wr sounding a t  Purichal, Madeira, and 
ttie 0000 UMT sounding at St. ('ruztrnri, Canury Iylunds, 
both revealed u i i  inversion of :3O<'. neur the 950-mb. level. 
No drtailrd synoptic. ocranogriiptiic datu ure available 
but incuii Iiiontlily triiipimrturc~s rrvrul soiiir intrrrstirig 
aspects. 

Figurc 2 shows tlic iiiriiri srii surlucr teiiiperaturrs for 
Junc, preparrd from data arid uriulysis providrd by thr 
stuff' of tlw Nationul OcearIogruphic Dutu Crnter, Wash- 
ington, D.('. 'J'lic pronouncrd W I I ~ I I I  cc*nter just north- 
west of tlic ('irriuries trriipts on(' to lrypothe~ize cloud 
generation tlur to heating from tlir scu surface wlicri 
northrrly flow moves ttic air townrd wurrricr water, and 
clciiririg wlicii tlir grudicrit is r rvrnrd.  'J'his iiiodel tias 
soinr difficu1tic.s howcvrr. 

First, tlic lurk of Iicuting froui below or evcn ttie coiii- 
inencerncnt of cooling S C ~ J I I S  inadrquutr to account for 
the very abrupt cloud evaporirtiori obsrrvcd in  figure 1, 
i n  view of tlir northerly wiritls which sliould uclvcct the 
cloud deck over cool wulrr. 

Second, this effect, in  vtrrious drgrecs of drvrlopiirnt, 
is frequently seen dowristreurn from isluirds in tliis tyl)c 
of rrieteorologiciil situution, during rnoriths wheri thr nvun 
seu surfuce isotherms show no reversal of grudieii t. 

Aguinst this objection O ~ P  could argur that daily 
isotliernis riil~y be quitr diffrreiit from ~iionthly tiicuii 
isotlierrxis, It is thcreforc possible tliut tliu gridicwt docas 
reverse when the abrupt clearing occurs. 

('leuring soinctiines cuti be sren both downwind irritl 

upwind from islari Is i n  regions where there is frequcritly 
11 low uiid strong inversion. Noticc for exuiiiple, tl ic 
clwr urcu iirourid Mudciru Islsrid in figurr 1. 'This 
suggests a strong obstttcle effect of the islands upon uirflow 
aiid upon the inversion height, which ~riuy be indrpcritlc~iit 
of oceun surface heating or cooling. 

Much of thc island trrruin cstends ubovr the irivrrsiori 
so that uir must b~ drflrctrd iiiostly in tlic horieontiil 
rathrr thun verticdly when the wind flows I L C ~ O R H  tlic. 
region. It iu suggested that uridrr proper circuiiistuiiccs, 
11 stunding wuvc in  the. invcrsion iriterfucr iiiiglit Sc 
produccd in  such u wiry $ut its trough occurs just south 
of the islands. Tlir  coiivectivc condrrisutioli lrvrl of t l w  
moist rrir lienrutli the invrrsiori ut both Mudciru w i d  tlw 
('rrriary Islands is just at  the inversion buse. 'Tlicwforc~ 
i f  tlir invcrsion sloped dowriwiird sliurply downstrrulii, 
c~loucis would be dissipakd tis the winds curried tliciii to 
lower Irvrls. 

?'he cleur urcu c.xtriids soinc 100 mi. south of the 
isluiids Iiowcver. Soiiic rriccliunism niust be invoked to 
account for tliis broad cloudliw ur(lir. A sturidiiig W I I W  

in  the irivcrsiori wi th  its rrrst beyond thr. clew rrgioii 
yccins too long. I'rrIiups roolcr oceun wuters soutll of 
the islands urp it fuctor tending to supprrss cloud 
reformation. 

Wtlutevor the coriiplete esplariation, it seoiiis very likely 
thut tho presence of the islands is rritieul. They repre- 
sent significant obstuc1es to botli the oceanic und atnios- 
phcric flow, thereby tleforiiiing the teiiiperuturc structure 
of both mecliu. The torrnin itself itlay comprise II liout 
source for the utriiospliure iri ir tiiuiiiier tlirit would help 
iiieintairi the sliurp cloud edge. 

Everyone who know Dr. Wesler c~ in  upprethte how 
this problem would Iiuve whetted tlio uppetite of hiu  
inquiring mind. I would liko to point out ~ h u t ,  in 11 WILY, 

he hits bequeuthetl this fusrinuting puzzle to us, becuuse 
we have been able to recogiii7,e it untl to define its extent 
only with the tiic~eorologirid sutellite, uii  udvuncwnen t 
so vigorously spoiisoretl by h i i i i .  
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