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The	  University	  of	  
León	  carries	  out	  
opera.onal	  
forecasts	  with	  the	  
WRF	  model.	  
	  
The	  UCLM	  has	  
carried	  out	  
retrospec.ve	  3	  km	  
resolu.on	  
simula.ons	  at	  the	  
BSC	  and	  at	  the	  I3A.	  
	  
WRF	  outputs	  are	  
used	  as	  input	  for	  
the	  satellite	  
simulator,	  and	  for	  
other	  applica.ons	  
including	  hydrology	  
planning	  and	  early	  
warning	  of	  severe	  
weather.	  
	  
	  

	  
	  	  

García-‐Ortega,	  E,	  Tapiador,	  F.	  J.	  ,	  López,	  L.	  ,	  Katsanos,	  D.	  ,	  and	  Sánchez,	  J.	  L.	  2011.	  A	  GPM	  simulator	  to	  improve	  
the	  NWP	  of	  severe	  events.	  6th	  European	  Conference	  of	  Severe	  Storms.	  Palma	  (Mallorca),	  3-‐7	  October	  2011	  

In	  2010,	  we	  used	  16	  Parsivel	  
disdrometers	  (in	  a	  dual	  setup	  
to	  ensure	  consistency)	  to	  
analyze	  the	  spa.al	  variability	  
of	  the	  RDSD	  within	  a	  DPR-‐size	  
pixel.	  	  
	  
The	  experiments	  were	  made	  in	  
central	  Spain,	  which	  has	  a	  
semiarid	  climate	  with	  
moderate	  rain	  rates,	  and	  thus	  
within	  Parsivels’	  known	  
limita.ons.	  	  
	  
As	  described	  in	  the	  paper	  
below,	  we	  found	  a	  consistent	  
palern	  of	  DSD	  variability	  with	  
distance,	  and	  a	  no.ceable	  
spread	  in	  the	  a	  and	  b	  
parameters	  of	  the	  Z/R	  
rela.onship	  within	  the	  same	  
episode.	  
	  

	  
	  	  

We	  have	  compared	  mul.physics	  (MP)	  vs.	  perturbed	  
ini.al	  condi.ons	  (PIC)	  ensembles	  for	  a	  severe	  weather	  
episode	  in	  Spain.	  Among	  other	  results,	  we	  found	  that	  
the	  MP	  ensemble	  provided	  more	  spread	  than	  the	  PIC	  
ensemble.	  This	  is	  relevant	  for	  designing	  probabilis.c	  
forecasts	  for	  early	  warning	  systems.	  
	  

	  
	  	  

Ensembles	  of	  Regional	  Climate	  Models	  
(RCM)	  are	  required	  to	  cope	  with	  the	  
limita.ons	  of	  model	  parameteriza.ons	  
such	  convec.on,	  turbulence,	  or	  
surface	  processes.	  	  
	  
European	  projects	  such	  as	  PRUDENCE	  
and	  ENSEMBLES	  have	  provided	  
projec.ons	  of	  precipita.on	  for	  present	  
and	  future	  climates	  using	  several	  
RCMs.	  
	  
The	  valida.on	  of	  present-‐climate	  
outputs	  also	  requires	  a	  mul.source	  
approach	  to	  account	  for	  known	  
differences	  in	  the	  observa.onal	  
databases.	  	  
	  
Observa.onal	  databases	  can	  also	  
assist	  to	  correct	  biases	  in	  models	  so	  
RCM	  outputs	  can	  be	  used	  to	  derive	  
beler	  and	  more	  complete	  
climatologies	  for	  a	  variety	  of	  
applica.ons.	  
	  
	  

	  
	  	  

Satellite-‐derived	  precipita.on	  
databases	  are	  of	  primary	  
importance	  for	  valida.ng	  the	  
projec.ons	  made	  by	  Regional	  
Climate	  Models	  (RCMs).	  	  
	  
As	  longer	  and	  more	  precise	  series	  
become	  available,	  we	  will	  be	  able	  
to	  beler	  understand	  model	  
uncertain.es	  in	  present	  climate.	  
Thus,	  we	  will	  increase	  our	  
confidence	  on	  our	  es.mates	  of	  the	  
precipita.on	  climate	  signal.	  
	  
As	  previously	  with	  the	  European	  
ENSEMBLES	  and	  PRUDENCE	  
projects,	  recent	  comparison	  of	  
NARCCAP	  simula.ons	  with	  TRMM	  
data	  have	  shown	  the	  poten.al	  of	  
this	  research	  field	  for	  the	  PMM.	  	  
	  
	  
	  

	  
	  	  

We	  are	  in	  the	  
early	  stages	  of	  
seong	  up	  a	  
Satellite	  
Simulator	  for	  
Spain	  (S3).	  
	  
The	  S3	  is	  made	  
of	  the	  WRF	  
model	  and	  the	  
SDSU/RTTOV	  
radia.ve	  
transfer	  codes.	  
The	  rain	  
retrieval	  
algorithm	  is	  
Neural	  
Networks-‐
based.	  	  
	  
Currently	  at	  
issue	  is	  the	  
problem	  of	  
land	  
emissivity.	  
	  
	  

	  
	  	  

The	  temporal	  structure	  of	  
precipita.on	  is	  as	  important	  as	  the	  
actual	  amount	  of	  rain	  for	  applica.ons	  
such	  as	  agriculture	  or	  hydroelectricity.	  	  
	  
Using	  spectral	  analysis,	  we	  have	  
inves.gated	  the	  expected	  changes	  in	  
the	  precipita.on	  cycles	  in	  Europe	  
under	  the	  SRES-‐A2	  climate	  change	  
scenario.	  
	  
Valida.on	  of	  modeled	  precipita.on	  
with	  observa.onal	  data	  is	  cri.cal	  to	  
ascertain	  the	  validity	  of	  the	  
projec.ons.	  Tools	  for	  this	  task	  include	  
Probability	  Distribu.on	  Func.ons	  
(pdfs)	  for	  spa.ally-‐aggregated	  data,	  
and	  measures	  of	  spa.al	  structure	  
such	  as	  the	  semivariogram.	  	  
	  
	  

	  
	  	  

The	  applicability	  of	  PMM	  products	  for	  
renewable	  energy	  opera.ons	  is	  clear	  
in	  the	  case	  of	  hydropower.	  
	  
GPM	  will	  provide	  improved	  es.mates	  
of	  precipita.on	  at	  temporal	  and	  
spa.al	  resolu.ons	  suitable	  for	  
opera.ons.	  
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The	  maximum	  
entropy	  method	  
(maxent)	  offers	  an	  
unique	  mean	  to	  
characterize	  
probability	  
distribu.on	  
func.ons,	  such	  as	  
the	  RDSD.	  	  
	  
Comparison	  of	  
maxent	  with	  
classical,	  empirical	  
fiongs	  illustrates	  
the	  poten.al	  of	  the	  
method.	  

A	  major	  advantage	  of	  maxent	  is	  that	  it	  provides	  the	  least	  assump.ve	  distribu.on	  given	  the	  
constraints	  of	  the	  problem.	  In	  other	  words,	  among	  the	  (infinite)	  parametric	  distribu.ons	  that	  
may	  fit	  the	  empirical	  data,	  the	  maxent	  solu.on	  is	  the	  least	  biased	  given	  the	  informa.on	  we	  
have.	  A	  maxent	  solu.on	  always	  exists,	  albeit	  analy.cal	  forms	  are	  only	  possible	  for	  a	  few	  cases	  
with	  less	  than	  four	  constraints.	  

We	  inves.gated	  
the	  role	  of	  
turbulence	  on	  the	  
variability	  of	  the	  
RDSD.	  
	  
Thus,	  we	  
compared	  	  
turbulence	  
readings	  from	  a	  	  
sonic	  
anemometer	  (10	  
Hz	  sampling)	  with	  
the	  standard	  
devia.on	  of	  the	  
DSD	  es.mates	  
from	  16	  Parsivels.	  

The	  experiment	  showed	  that	  there	  is	  a	  rela.onship	  between	  the	  observed	  differences	  in	  
the	  RDSD,	  as	  measured	  by	  Parsivel	  disdrometers,	  and	  the	  turbulence.	  	  

In	  2011,	  we	  located	  16(+2)	  Parsivels	  to	  
analyze	  the	  consistency	  of	  the	  instruments,	  
the	  spa.al	  variability	  of	  the	  RDSD	  at	  
decimeter	  scale,	  and	  to	  cross-‐compare	  the	  
new	  Parsivel2	  instruments.	  	  
	  
The	  experiments	  were	  made	  in	  Toledo,	  and	  
included	  a	  sonic	  anemometer.	  	  
	  
We	  found	  that	  the	  Parsivels	  provided	  
consistent	  es.mates	  of	  the	  RDSD	  for	  
moderate	  rainfall	  rates	  such	  as	  those	  found	  in	  
Toledo.	  	  
	  
We	  also	  found	  that	  the	  old	  Parsivel	  es.mates	  
can	  be	  corrected	  with	  the	  new	  model	  using	  a	  
simple	  transfer	  func.on	  that	  accounts	  for	  the	  
enhanced	  performances	  of	  the	  instrument.	  
	  

	  
	  	  

The	  es.mates	  of	  the	  size	  of	  the	  falling	  
drops	  is	  quan.zed	  into	  a	  discrete	  
number	  of	  intervals	  of	  different	  size,	  
or	  bins.	  The	  widths	  of	  the	  bins	  
are	  usually	  logarithm-‐like	  scaled	  to	  
account	  for	  the	  wide	  spectrum	  of	  
raindrop	  diameters,	  spanning	  three	  
orders	  of	  magnitude.	  
	  
We	  compared	  several	  binning	  method	  
with	  an	  uniform,	  fine-‐scale	  binning	  
which	  simulated	  a	  perfect	  
disdrometer.	  	  
	  
Using	  Monte-‐Carlo	  sampling	  and	  
several	  types	  of	  rainfall	  rates,	  we	  
calculated	  the	  effects	  on	  the	  DSD	  and	  
on	  the	  moments	  of	  different	  binning	  
strategies.	  
	  
The	  results	  showed	  that	  non-‐negligible	  
differences	  appear	  in	  higher	  moments,	  
and	  that	  those	  are	  larger	  with	  light	  
rainfall	  rates.	  	  


