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Field Ca paig — 

South ester  UK 

Jul  —August  

 

 i ed phase: 
35 —  -3

 

 

 ar  rai  o l : 
up to 5 + dBZ! 

Clouds a d stor s te d to for  alo g li e orie ted alo g spi e of pe i sula as o erge e 
ou daries i tera t ith the lo al topograph . Largest pre ipitai g e e ts o ur as ells 

propagate alo g li e t pi all  to NE  as e  ells for  o  the up i d side of the li e. 
 

Measure e t Assets: 
The UK NCAS X- a d fast s a i g dual-polarizaio  radar a hored the grou d- ased eas-
ure e ts i  the e ter of the do ai . Operators at the radar helped dire t t o resear h air-
rat: the UK BAe-  a d the US/NSF UWYO Ki g Air. Both ere i stru e ted for loud 

ph si s i  situ easure e ts, the UWKA also arried a eri all  poi i g polari etri  loud 
lidar WCL  a d a W- a d Doppler loud radar WC‘ .   

I troducio — 

The Co e i e Pre ipitaio  E peri e t COPE , a joi t UK-US ield a paig , took pla e i  
the south ester  pe i sula of the UK duri g the su er of . The o erar hi g o je i e 
of COPE as to stud  o e i e louds that produ e hea  rai  that lead to lash loods a d 
to i pro e fore asts  eter u dersta di g a d represe i g  i tera io s of loud i ro-
ph si s a d d a i s i  u eri al odels. 

COPE-MED — Mi roph si s a d E trai e t Depe de ies  

COPE-MED as a US-led porio  of the larger COPE a paig  desig ed to i esigate ho  
ha ges i  relai e stre gths of i roph si al path a s afe t pre ipitaio  for aio . 

 

Ho  do difere es i  the stre gth of the 
ar  rai  pro ess i pa t, dire tl  a d 

through i e ulipli aio , the de elop e t 
of o e i e pre ipitaio ? 

 

Does the for aio  of rai  through ar  
pro esses result i  higher produ io  of pre-
ipitaio   ki k-stari g  i e pro esses due 

to ulipli aio ? 

Aug 0  Case—  Aug 0  Case—  Sou di g fro  Aug  

CB~  , TB~+ C, TT~- C 

Lid at    C  that eroded 
throughout the da . Sig ii a t 
dr i g a o e lid.   

The UWKA ade  loud pe etraio s o er .  hours, 
through as e di g loud tops fro   to  k  a o e loud 

ase. O ser ed loud droplet 
o e traio s ere as large 

as  -  ithi  regio s of 
LWC ~ % adia ai . ‘arel  
did large pari le o e tra-
io  e eed  L- . 

E a ple of a ell for i g o  SW up i d  side of li e o  Aug . This ell as isi le o  the 
radar for ~ -  i utes, duri g 

hi h i e the UWKA ade t o pass-
es at the –  C le el. Duri g the se o d 
pe etraio , grou d radar i di ated at 
the le el of the UWKA a +  dB) e ho  
ollo ated ith high )D‘, i  e ess of 
 dB. Co siste t ith ele ated, super-
ooled rai drops.  

 

 

BELOW    The UWKA passed ~  k  u der eath the top of the gro i g turret, e ou teri g 
  s-  updrat i  the e ter of loud a d se eral large rai drops, the largest of hi h as 

  i  dia eter! ‘ai drops ere fou d throughout the loud ot o i ed to edges  a d 
litle or o i e as prese t i  the loud. 
 

Lo  o e traio s of 
oderate to large 

rai drops ere o -
ser ed  throughout 
Aug . Ver  litle i e 

as produ ed o  this 
da  

RECORD BREAKING DROP!!! 
The pa el to the let sho s a  i age of a   rai drop i aged fro  the OAP- DP o  the 
UWKA o  a pe etraio  o  Aug . Drops as large as   ha e ee  reported i  the litera-
ture  Beard et al  a d Ho s a d ‘a g o . Ho e er, all of these o ser aio s 

ere ade at or elo  loud ase ithi  tropi al o e i e louds. To our k o ledge, this is 
the largest e er reported drop ithi  a id-laitude o e i e loud a d the irst e er re-
ported o ser aio  of a super-cooled giant raindrop. 

The UWKA ade  
loud pe etraio s 

o  Aug . The pe e-
traio s ere agai  

ear the tops of as-
e di g turrets, 

a o e a out  k  -  C . The UWKA e ou tered a 
u h roader ra ge of CLWCs ith sig ii a tl  fe -

er loud droplets  -  a d sig ii a tl  ore 
large pari les up to  L- . 

 

Sou di g fro  Aug  

CB~  , TB~+ C, TT~- C 

Slightl  ore sta le tha  Aug , 
this likel  a ou t for eaker o -
ser ed updrats -   s- , o -
pared to -   s-  o  Aug . 
Note a se e of a lid a d ore 

oisture ear loud top. 

BELOW  The UWKA passed through the tops of gro i g turrets. Like Aug , the louds 
ere orga ized alo g a li e, ut o  this da  the ells ere ore de sel  pa ked alo g that 

li e as a  e see  
fro  the WC‘ pro-
iles. The ells ore 
readil  produ ed 
pre ipitaio  re-
suli g i  higher 
o e traio s of 

s aller pari les 
a d ore i e. 

Discussio — 

.Ho  do e e plai  su h large rai drops i  rapid as e t Aug ? Mi i g fro  uliple ther als? There e ists o e ide e of pre ious ther als fro  either air rat 
or fro  grou d- ased radar. Si gle par el odel is u a le to e plai  the gro th of large drops e e  he  seedi g loud ase ith +   drops. 
.Drops -   ere o o  o  Aug , ut o l  i  louds ith updrat >   s- ... hat role does loti g pla  for large droplet gro th a d suppl i g a ple CLWC? 

. Aug  has less loud droplets  half  et produ es o rai drop o ser aio s ith D>  . Also, o  Aug , sig ii a tl  ore i e is produ ed a d the ass of 
pre ipitaio  is sig ii a tl  larger tha  o pared to o ser aio s fro  Aug . Aug  produ es ore rai  through ar  pro esses ut is al ost de oid of i e; de-
spite oth da s ha i g si ilar ther od a i s… 

. What role do loud- loud i tera io s pla  for the de elop e t of pre ipitaio , a d pari ularl  i e at relai el  ar  te peratures? O  Aug  louds ere 
pa ked  ightl  a d i e as produ ed readil . Does su h lose pro i it  of other louds pro ote i e ulipli aio  through se o dar  pro esses? 

D odel as e t, seedi g loud ase ith 
 L-  of  u  droplets, ote o su sta -

ial gro th of those droplets o urs duri g 
as e t through the loud. 


