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THE WEATHER AND  CIRCULATION OF FEBRUARY 1962 

A Month  With Two Contrasting Regimes Associated  With a Sharp Drop  in  Zonal  Index 

JAMES F. ANDREWS 

Extended Fcrecast  Branch. U.S. Weather  Eureou,  Washington, D.C. 

1. INTRODUCTION 

Two  sharply  contrasting  regimes of weather and circu- 
lation in  the  United  States,  accompanying  the onset of a 
major  cycle in thc zonal  index,  highligllted February 1962. 
As a result  t'he  average rnont8111y wcather was not'  particu- 
la,rly extreme ovcr most of the  Kat'ion.  The  northern 
half  of t'he country was generally  colder  than  nornlal  while 
most of t'lw sout'hern half was unseasonably  mild.  Un- 
usually heavy  a~nourlts of precipitation fell in  California, 
while heavy amounts were also observed  in  the  Great 
Basin, t'hc  Northern  Plains and Ilpper  Slississippi  Valley, 
the Ohio and Terlnesscc  Valleys.  and the  Middle  Atlantic 
St'at'es.  Precipitation was notably  deficicnt  in  southern 
portions of t'lle  Gulf  Coast  States,  especially  1,ouisiana 
and Texas.  Record  anlounts of snow  accotnparlictl the 
cold in nmny areas from  the  Sort'llern  Plains  to New 
England.  Much of this fell during  the  last half of the 
montB when snow depths  ranged fro111 1 to :3 feet. 

2. MONTHLY  MEAN CIRCULATION 

The  average  circuhtion a t  700 nib.  in the western  sector 
of the  hcnlisphcre  in February 1962 (fig. 1) was cllaracl- 
terized by low  zonal  index.  Principal  centers of hloclcing 
in the  Atlantic  and Gulf of Alaska were associated  with 
strong  ridges  and  extensive areas of positive  height a11ot11- 
aly in  the  nort'h and negative  anon~aly in lower latitudcs. 
The strong  blocking  complex  over  the  Sort11  Atlantic ex- 
tended its  influence  to  eastern  Xortll  America  wherc~  its 
effect' was to  weaken  and  displace  westward  the  trough 
norrnally found  at rlliddlc and  high  latitudw  in tlle East. 
Another  manifestation of blocking W:LS thc  tlcvcloptllent 
of a mean  trough  along  the wrst coast of the  United  States. 
This negatively  t'iltetl  trough,  usually  foulld  near  Raja 
California, was deeper  than  normal, ant1 the  assoc-iatctl 
area of negative  height  anonlaly extended westward in to 
the Pacific and joined  with  the  low-latitude  trough near 
t'he Hawaiian  Islands. 

A broad  cyclonic flow pattern  prevailed  in  the  wcstcrn 
Pacific where  the  Aleut'ian Low at' sea lcvel  cxtcr~tlctl  its 
influence farther  south than normal. Sea level pressures 
in the  mid-Pacific  averaged as nluch as 7 1111). below 

norrnal  while  strong  blocking  in  the  nort'heastern  Pacific 
resulted  in  surface  pressures  up t'o 9 mb. above  normal. 

Alostlv  zonal flow exist'ed across Asia (fig. I),  and  over 
Europe the  deep  trough  t'llat  extended  from  Finland to 
North Africa was supported t'o some extent by vorticity 
flux from the strong blocking  ridge  in  tjhe  eastern  Atlantic. 

Int'ensc  blocking  in  the  Pacific  and  Atlantic was also 
reflected  in the  pattern of 700-mb. wind  speed  and  its 
i i ~ 1 0 ~ l l d ~ -  (fig. 2). In the eastern half 01 bot'll oceans  the 
westerlies  split  into  two branches, one primary "jet" 
moving to the  nort'h of the block,  the ot'ller to the  south. 
Since the  Atlantic  block was centered at a lower latitude 
than  its Pacific counterpart,  the  southern  branch of t'he 
;itlmtic  jet'  was  also tlisplncetl southward near 20' N. 
(not shown). The wind  speed  anomaly  patterns  in  both 
~ r e w  were also  similar.  Note  pnrticulsrly (fig. 2B)  the 
l u g e  areas of below  normal  speeds  with  greatest  depar- 
tures in the  southern Gulf' of Alaska  anti  over  the Azores, 
; m t l  the areas of stronger t httn normal  speeds in the  Bering 
Sea and Xorth Atlantic. 

Elsewhere, wind speeds  across Korth Srnerica  were 
close to  their  normal  values,  with t'he jet'  entering  the 
southwestern  Unitcd States being  the  strongest  with 
respect  to  normal (fig. 2). A well-defined  westerly  jet, 
sotrre\vh:tt stronger  than  normal, was observed across 
A2si:l. 

7'11e intensification and spread of blocking  during 
Februtiry were reflcctctl  in a sllttrp  drop  in  the  speed of the 
telllperate  westerlies  (zonal  intlcx). I n  Januar>-  [I]  this 
index was above no rmd  ntltl averaged 11.8 n1.p.s. During 
February, however,  the  west'erlies  diminished  rapidly  in 
strellgttl  with  the  onset of A major  index  cycle.  These 
c-y"es have been  colnmon  in  recent ym" (1958, 1960) in 
h t e  winter.  The  downward  phase of t'his year's index 
c~-c.lc is well illustrated by the solid curve  in  figure 3 ,  
giving  the  zonal  index :It' 700 nlb. averaged  over  t'he 
mcstern  sector of the  hcnlisphcre  between 3 5 O  and 55' IT. 
l'rolll :t series of overlapping  5-day mean maps prepared 
three  times R week. The effects of this  sharp  drop  in 
index  upon  the  circulation  and  wentjher  in  the  United 
States will be discussed  in  later  sections. 



3. AVERAGE  WEATHER IN THE  UNITED  STATES 

TEMPERATURE 

Below normal  temperatures  dominated  the northerm 
half of the  Nation in February while  above norrn:tl temper- 
atures  prevailed  throughout  the  southern h a l f  (fig. 4). 
Great’est  departures  were  observed  in  the Gulf States 
where  much of the area averaged more than 6”  F. wwrtner 
than normd. Southern Texas was  the wirrmcst tlrctt with 
Brownsville  reporting  its  warmest Februtlry in :t record 
dating back to 1878. 

The  strong  zonal  ternpcratnrc  anotnaly  gradient’ from 
the  central  Plains  to  the  Atlantic coast (fig. 4) was  relat,ed 
to n corlfluent  circulatlon  pattern a t  700 rnb. (fig. 1). 
Fast  westerlies  in  the  confluent zone (fig. 2 )  prevented 
cold Arctic  air  from  penetrating  south of the 40th  parallel. 
This is also shown hJ- the  tracks  in figwe 5A: polar 
antic-yc~lones  rnovetl on a primary track  north of the  Grcat 
I,akes, with a secondary track  southward  through the 
Xorthern  Plains, the nlitldlc  Mississippi  Valle~-, and the 
Ohio  Valley. 

The 700-nlb.  height  anomaly ficlcl (fig. I )  was generally 
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FIGURE 3.-TiIW variation of zorrxl index in meters per second 
(solid) :tnd normal (dashed) for thc w-cstern sector of the Norther11 
Hernisphcrc (3.5' t o  55' N.) for  February 1962. Indices  are 
.i-d:ty I W ~ I  values  plotted  at  thc  middle of each period. Lon- 
irldrx was a rcflcctiorl of widespread  blocking. 

FI(;I-RE 4.-l>epart,nre of avclragc surface  temperature  from  normal 
(" F.) for Frbruary 1962. (From [2]). 

PRECIPITATION 

Precipitation  exceeded  nortnal  in  nmnJ-  areas of the 
Unitcd  States,  and  was  more than t'wice  the  normal  in 
California, the Great  Basin, ant1 in  portions of the  North- 
ern  Plains and the  Ohio and Tennessee Valleys (fig. 6) .  
The deer, trough  along  t'he  west coast) and strong  onshore - 

warnling. flow (fig. 1) were  responsible  for  the  heavy  precipitat'ion 
._ 



TABLE l .-Selectd snowfall  records  established i n  February 1962 

Remarks 

Orentest of rccord for any month. 

February record. 
Do. 

Do. 
110. 
I h .  
I1o. 
1)O. 
110. 
110. 



lat,itude  westerlies re:rchcd their  greatest  strength at this 
time with  the zor:;tl index  nvernging  close to norrnd 
(fig. 3 ) .  This  can ttlso he seen in fjgure 8 which co tnp res  
the z o n d  wind speed profiles for the  western  part of t h e  
Northern  Hemisphere a t  700 nrb. for both hnlves of the 
mont'h. 

The z o n d  i d e s  itself does not urrique1)- dcfinc the 
temperature and precipitation  rcginles i n  t he  ITnited 
States, but it'  has been cletenr~inctl  crrlpiricdly  that t h e  
warmest, and driest weather usu:rll?- occ11rs near or t l t  

the beginning of the downw:ircl phasc of thc index cy(-le. 
On the  other hand,  cold wet weather is most often 
associated with  the minimull1 ph:w of the  cycle, or the 
early st,ages of its  recovery. 'I'hc re1;Ltion of' zonal  irltles 
and weather  in t h e  United  States  during Fehru:wy 1962 
was in agreement  wit>h  these  empirical  relationships;  the 
temperature  regime  corresponded especitllly  well. 

Mild nnd generally dry conditions  prevrdetl  in  most of 
the Nation  during  the first lldf of February (figs. 7R,  7C). 
Exceptions were the below  normrll temperatures i n  the  
Northeast and in Florida, tmtl the lIc:lv?- prccipitatiotl i n  
the Far West. 

Mild weather wtls related to the  strong ridgc over  the 
West (fig. 7A) where  tjempcratures for Fchru:trp 1-14 
averaged as much as 15" F. above  rlornlal at Rapid City,  
S. Dwk. Two  periods of extrenlc  wartnth wwe ohservcd 
separated by  a temporary intrusion of Arctic  air. T o  
illustrate the tcmpcrtlt~m.c  changes in the  West  the d;rily 
maxirnunl and rnirlirr~urrl temperature  at Hnvre, Mont. ,  
and Denver, Clolo., for February 1962, were plotted 
against, time  along  with  t'llcir  respective  normals, a s  shown 
in figure 9. Tt is  interesting to note  that   the mininlurn 
temperatures at, Hnvre  remained near and even above 
tthe normal mttxirnurn during  the t,wo periods of :Ihnormnl 
warmth. Many  daily  maximum  temperature records were 
established  from the  Rockies  to  the  Rpptllachi;rr~s  during 
the first hall of February. A tempcrnture of 79" F. at, 
Evansville,  Tnd., on the  13th was t,hc  highest, t,emperaturc 
ever observed in 11 wint>cr  nlonth in a record dating t,o 1897. 
Other selected  cit'ies  which  recorded  their  highest tcnlpertr- 
ture for any  February are listed  in  table 2 .  

Temperatures  averaged well below nortn:rl in  the  North- 
east during  the  first half of the month, as Inuch :IS 8" E'. 
at  Alpena,  Mich. (fig. 7B), 11s stronger  than  normal  north- 
westerlv flow hrounht freauent invasions of Arctic  air 

FIGURE T.--Fcabruarg 1-14, l!)62. (9) 700-mb. height (solid) and 
its departure from normal (dotted)  (both  in  tens of feet). (B) 
I>eparture of avcrage surface temperature (" F.) from normal. 
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FIGURE S.-Mearl T O O - m b .  zonal wirld speed profiles in the  western 
portion of the Xorthern Hernispherc for Februwy 1-11 (solid) 
and February 15-28, 1962 (dashed).  Strong  blocking displ:lrcd 
the westrrlies  southward  during t h e  lnttcr half of the mollth. 
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Pronoutlced chatlges in  t h e  Illitl-tropospheric  circulation 
occurred  during  the  latter half of' the I I I O I I ~ ~ I  as  the   zond 
index  continued  to [a11 rapidly (fig. 3 ) ,  nntl the nlitltlle- 
latit'udc  westerlies were displaced  southwwrtl (fig. 8). This 
evolut'ion of t,hc  westerlies  accolnpanied the :lppe:mmce o l  
strong  blocking at higher lwtitucles and nws :lssoc.iatetl wit11 
progression of the plnnet:q- wave p:ltterm :It low latitudes 
and retrogression a t  high 1:rtitudes. One of' t he  areas of 
most pronounced  change  was  the  eastern  Pacific wltrre a 
very strong  ridge appeared :dong  with 700-nlb. heights :IS 

nlucll a s  780  feet above norrllal  in  the  Gulf of' Alaslca (fig. 
10A). Dcveloprrtent of' this  ridge  resulted  from rctrogres- 
sion of the  Canadian  portion of the  North Americ:ln ridge, 
and it,s  ttrnalgarnatiorl with  the  weak  ridge  forrncrly nrnr 
the Hawaiian Tslands (fig. 7A). At the s a m e  time  the low- 
latitude  mid-Pacific  trough deepelled as  it Inovctl east- 
ward to replace thc ridge, previously in tha t   rea. This 
favored northward  growth of the  ridge : u r d  rn:lrketl ampli- 
fication followed. 

Accompanying  these clevelop~ncnts was  progression of 
the eastern  Pacific  trough  into  the  western  United States, 
and its  merger  with the rotrogrding  ('anwdim  portion of 
the sheared  east,crn North American  trough (figs. 7A,  10A). 
The lower  portion of the  Iat'ter  trough  moved e ; i s tw;d  and 
was replaced by a ridge.  As a result of this  evolution t h e  
circulation over  the  United  States  untlcrwer~ t :I complet e 
reversal, with :L deep  trough  replacing R strong ritlgc i n  tltc 
We,st and it ridge  supplanting a trough  along  the east 
coast). 

The  overall  magnitude ol' the mid-rllonth circulation re- 
versal is evident  from figure 11 which  shows  tlle change in 
700-mb. height  between  the two ~ ~ : ~ l f ' - ~ n o ~ ~ t h  circulation 
patterns. The sharp increase  in  heights at high 1;ltitutlc.s 
(hatched area) is a reflectiorl of strong  blocking  u-ltic~l~ 
dominated the  circulation over the  entire Northerrl Hemi- 
sphere during  the  last half of February.  Areas ol greatest 
positive change, ws much as 800 feet, were obsrrvctl it1 the 
North Atlantic  and Gulf of' Alaska, while large tlretls of 
negative change were observed  over  t'he  western  TJnitcd 
States and central  At1:~ntic. The circulation  change over 
North America  was  accompanied by an abrupt c11:lnge in 
weather regime in most of the  United  Stat,cs. 

In contrast to  the milt1 weather ol  the first half of' the 
nlontll very cold conditions  prevailed  during t,he latter. 
half  of February i n  the wcst'ern two-thirds of the  S;ttion 
(figs. 7B, IOR). This change began near n~itl-nlo~tth wit,Il 
the most  severe cold prevailing at month's cntl. 'rem- 
peratures :tveragctl as mucll as 30' F. lower  in  portions of 
the northern and CeKltrd Great,  Plains as strong  northerly 
flow in western Chnada (fig. l o a )  transported cold  Arctic. 
air masses irlt'o the  West. The fluctuations  in  (Iaily 
temperature a t  Havre, Slont .  a n d  Denver,  Colo. (fig. g ) ,  
are representative of temperature charlges in  t he  \Vest. 

Most stations  in  the  Plains  States  an(] Upper AZississippi 

FI(;URE IO.-Frbruary 15-28, 1968. (A) 700-mb. height (solid) 
and its  departure  from normal (dotted) (both in tens of fret). 
(13 )  Ikpa r t r l r t~  of avrragc surface temperature (" F.) from 
normal. (e) Total precipitation  (il~ches)  (approximate). 



FIGURE 11.-Change in mean '700-mb. height (tcns of feet)  from 
February 1-14 to  February 15-28, 1962. Strong  height rises 
(hatched) at high  latitudes  and  falls  at low latit,udes  indicate  the 
marked  increase  in  blocking. 

Valley  reported  record  low  t,crnperatures  for  the day on 
February 28. Daily  temperaturc  departures  were 20' F. 
to as much t ~ s  48' F .  below  normal on the  last  three days 
of the  month  from  the  Pacific Coast States to  the Missis- 
sippi  Valley.  A  temperature  of - 3 9 O  F.  on  t'he  28th  at 
Hurop, S. Dak.,  was a February  record,  while -12" F .  
at  Reno,  Kev.,  equaled  t'he  monthly  record.  In  addition, 
low temperature  records  for so late  in  t8he  season  were 
established a t  Willist'on, N. Dak.,  with -41" F. on  the 
28th, and Medford,  Oreg.,  with  10"  F.  on  the  26th. 

Temperatures  averaged  above  normal in t,he  South a n d  
most of the  East  in  the  last half of February as a reflection 
of an  upper-level  ridge m d  stronger  than  norrnd  southerly 
flow (figs. 10A, B). In  the  Kortheust,  where 700-rnb. 
heights  were  well  above  normal,  radiational  cooling and t~ 

deep  snow  cover  kept'  ternperaturea  slightly  below  normal. 
Summerlike  weather  prevailed  in  the  Southcast  and 

South  during  t)he  last  week  with  temperatures  in  the 80's 
in  the  Csrolirlus and Georgia  and sonle 90's in  Florida 
near  the  end of the  month.  These  high  temperatures 
were the  highest'  ever  recorded  for any Fcbruary i n  most 
sections  in the  eastern  Carolinas  and  Georgia.  Further- 
more, 92' F. at' Fort  Myers, Fltr., on  t'he 25th was the 
highest  there  for any wint'er  month,  while 85' F. a t  

Wilmington, I$.(:., was the  warmest  observed  there for 
the  nlonths of November  through  February  in records 
dating  bnck to  1871. 

The  extremes of cold  in  the  West  and  warmth  in the 
Southeast were  observed  just  after  the  circulation reached 
its  greatest'  amplification  and  the  zonal  index was lowest 
(fig. 3 ) .  During  the  last  week  700-mb.  heights averaged 
1,000 feet  above  nornlal in the Gulf of Alaska. This 
:~nonlaly  and  the  associated  ridge  were  accompanied by 
unusual  warmth  in  t,he  nort'hern half of Alaska where 
daily  temperatures a t  this  time  were  as  much as 40' F. 
above norrrl~l1. 

Eastward  motion of the long-wwve circulation  pattern 
over  the  United  States from the  first t'o the  last half of 
thc  nlonth also  resulted  in  a  shift  eastward of the precipi- 
tation  pat't'ern (figs. 7, 10).  Much  less  precipitation fell 
in  the  Far  West' as northerly  cyclonic flow replaced  south- 
west'erly flow, while  cloudy,  wet'  weather  from  the Plains 
Stmates to the  Atlantic  coast  replaced  t'hc  generally dry 
conditions of early  February.  Heaviest  rains fell  in t8he 
Ohio and Tennessee  Valleys,  wit'll  more  than 9 in. at 
Chat~tanooga,  Term. (fig. lOC),  and  produced consider- 
able  flooding late  in  the mont,h in Kentucky,  West Vir- 
ginia, a ~ ~ d  Tennessee.  Snowfall w t ~ s  frequent  and heavy 
from  the Xortl-rcrn Plains to  Sew  England.  One storm 
systerll  moving across the Clent'ral Plairls  deposited all- 
tillle  record 24-h .  snowfall  amounts on the  17th and 
18th  at   Huron, S. Dak., (17.5 in.),  and  Sioux Falls, 
S. Dak. (26.0 in.). 

5. THE SEVERE STORM OF FEBRUARY 16-17, 1962, 
IN NORTHERN EUROPE 

"One of the worst storms of the century''  lashed  north- 
ern Europe with  hurricane-force  winds and  high seas on 
the 16th and 17th. This storm,  located  near  Iceland on 
t h c  15th,  deepened  rtipidly  the  following  day as i t  moved 
rast-sout,tre~~stw;lrd  across  southern  Scandinavia  and int,o 
thc  mean  trough over eastern  Europe (fig. 1). The low- 
est  pressure  reported in the  iutense  storm as i t  crossed 
Norway and Sweden was 952 lrrb. German  port cities 
dong  t#he North Sea  comt  suffered  great'ly  from the 
high  winds  and  floods,  wit'h  thc firla1 count. of fatalities 
exceeding :200. 
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