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Overview	  
•  The	  mel(ng	  layer	  has	  an	  important	  effect	  on	  the	  structure	  of	  

the	  troposphere,	  producing	  thermal	  decoupling	  from	  above	  
to	  below	  the	  0C	  level	  

•  What	  we’ve	  learned	  about	  the	  mel(ng	  layer	  comes	  mainly	  
from	  radar	  observa(ons	  

•  Modeling	  of	  the	  mel(ng	  layer	  microphysics	  and	  thermal	  
structure	  could	  benefit	  from	  detailed	  in-‐situ	  observa(ons.	  





Data	  
•  Three	  aircraL	  Lagrangian	  Spiral	  Descents	  from	  above	  to	  below	  

the	  mel(ng	  layer	  during	  the	  NASA	  TRMM	  KWAJEX	  field	  
program	  in	  1999	  [Summer,	  Kwajalein	  M.I.	  

•  Four	  mel(ng	  layer	  ascents/descents	  during	  the	  NASA	  GPM	  
Mid-‐la(tude	  Con(nental	  Convec(ve	  Cloud	  Experiment	  
(MC3E)	  [ARM	  SGP	  site,	  Spring	  2011]	  

•  Two	  mel(ng	  layer	  ascents/descents	  during	  the	  PMM	  GPM	  
Canadian	  Precipita(on	  Experiment	  (GCPEX)	  [Barrie,	  Ontario,	  
Canada,	  winter	  2012]	  



Par(cle	  Probes	  and	  Data 	  	  

•  KWAJEX:	  2D-‐C	  and	  HVPS	  (100	  μm	  to	  >2	  cm)	  	  
•  MC3E	  and	  GCPEX:	  CIP	  and	  HVPS-‐3	  (50	  μm	  to	  
>2	  cm)	  
	  -‐-‐Nevzorov	  Condensed	  Water	  Content	  Probe	  	  

•  Exponen(al	  PSDs	  were	  fifed	  for	  each	  5-‐sec	  of	  
data	  [N=N0e-‐λD]	  
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Summary	  
•  With	  decreasing	  temperatures	  from	  -‐4	  to	  +10C	  and	  with	  rela(ve	  humidi(es	  with	  

respect	  to	  water	  of	  90%	  or	  above,	  the	  PSD	  slope	  and	  intercept	  parameters	  
uniformly	  decreased	  downward,	  while	  the	  maximum	  par(cle	  size	  	  of	  the	  largest	  
par(cle	  con(nued	  to	  increase	  	  

•  For	  highly	  subsaturated	  condi(ons	  and	  for	  temperatures	  from	  about	  –4	  to	  +20C,	  
the	  PSD	  slope	  and	  intercept	  parameters	  con(nued	  to	  decrease	  downwards,	  
whereas	  the	  size	  of	  the	  largest	  par(cles	  either	  remained	  about	  the	  same	  or	  
increased.	  There	  was	  rela(vely	  lifle	  mel(ng	  un(l	  a	  temperature	  of	  +2	  C	  or	  above	  
was	  reached.	  

•  It	  is	  oLen	  assumed	  that	  the	  rela(ve	  humidity	  in	  the	  mel(ng	  layer	  is	  at	  water	  
satura(on.	  What	  is	  really	  important	  to	  the	  mel(ng	  process	  is	  the	  ice	  bulb	  
temperature,	  which	  controls	  whether	  the	  ice	  par(cles	  are	  sublima(ng	  or	  growing	  
or	  mel(ng.	  	  


