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Defined	
  two	
  hypothesis	
  

Changes	
  on	
  the	
  -ming	
  and	
  frequency	
  of	
  intense	
  
precipita-on	
  events	
  can	
  be	
  related	
  with:	
  

	
  
1)  Changes	
  on	
  the	
  cloud	
  microphysical	
  

proper-es	
  due	
  to	
  an	
  increase	
  of	
  emissions.	
  
Using	
  CCN	
  as	
  a	
  proxy	
  for	
  emissions.	
  

2)  Changes	
  on	
  the	
  land	
  use/land	
  cover	
  over	
  the	
  
Mexico	
  City	
  Basin	
  



Used	
  WRF	
  v3.4	
  
C o m p u t a . o n a l	
  
domains	
   with	
   9km,	
  
3km	
   y	
   1km	
   spa.al	
  
resolu.on	
  
27	
  ver.cal	
  levels	
  
IC	
  and	
  BC	
  from	
  NARR	
  	
  

	
  

Land	
  Surface	
  Model:	
   	
   	
   	
  Noah-­‐lsm	
  
Boundary	
  Layer	
  Parameteriza-on:	
   	
  YSU	
  
Microphysics	
  Parameteriza-on:	
   	
  Thompson	
  
Cumulus	
  Convec-on	
  Param.: 	
   	
  Kain-­‐Fritsch	
  (d01,d02)	
  
	
  



Ten	
  Septembers	
  
between	
  2002-­‐2011	
  
were	
  simulated	
  

Three	
  different	
  numeric	
  experiments	
  were	
  designed:	
  
	
  CTRL:	
  Simula.ons	
  were	
  done	
  with	
  USGS	
  1993	
  Land	
  cover	
  
	
  EXP:	
  Prescribed	
  droplet	
  number	
  concentra.on	
  was	
  modified	
  
	
   	
  inside	
  MP	
  param.	
  from	
  600	
  cm-­‐3	
  to	
  1200	
  cm-­‐3	
  
	
  LULC:	
  Part	
  of	
  the	
  urban	
  area	
  was	
  subs.tuted	
  by	
  vegeta.on	
  
	
   	
  according	
  to	
  what	
  is	
  present	
  on	
  USGS	
  1993	
  land	
  cover	
  
	
   	
  data	
  	
  





Conclusions	
  
v Observa.ons	
  show	
  that	
  there	
  have	
  been	
  changes	
  on	
  

the	
   distribu.on	
  of	
   hourly	
   precipita.on.	
  Most	
   of	
   the	
  
intense	
   precipita.on	
   events	
   (Precip	
   >	
   20	
   mmh-­‐1)	
  
occur	
  during	
  night	
  (19-­‐24	
  h).	
  	
  

v Numeric	
   simula.ons	
   show	
   that	
   there	
   is	
   a	
   possible	
  
influence	
   of	
   both	
   (MP	
   and	
   LULC)	
   on	
   the	
   .ming	
   of	
  
intense	
  precipita.on	
  events	
  

v  The	
   model	
   indicates	
   that	
   both	
   changes	
   (LULC	
   and	
  
MP)	
   tend	
   to	
   move	
   the	
   maximum	
   to	
   early	
   in	
   the	
  
evening.	
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North	
  American	
  Monsoon	
  GPS	
  
Transect	
  Experiment	
  2013	
  

•  Ten	
  GPS-­‐Met	
  sta-ons	
  
•  Three	
  transects:	
  
Coastal,	
  esast-­‐west	
  (2)	
  

•  PWV	
  each	
  5	
  min	
  
•  April	
  to	
  September	
  
2013	
  

•  Look	
  at	
  the	
  
precipita-on	
  gradient	
  
over	
  mountains	
  

	
  
BAMS:	
  Serra	
  et	
  al,	
  2016	
  (in	
  press)	
  



Numeric	
  Experiment	
  Design	
  
•  Weather	
  Research	
  &	
  
Forecas-ng	
  (WRF)	
  
version	
  3.6.1	
  

•  30	
  km,	
  10	
  km	
  and	
  2.5	
  
km	
  spa-al	
  resolu-on	
  

•  40	
  ver-cal	
  levels	
  
•  IC	
  &	
  BC	
  from	
  ERA	
  
Interim	
  

•  2012	
  MODIS	
  Land	
  Cover	
  	
  
•  26th	
  June	
  to	
  20th	
  July	
  
2013	
  

•  Spectral	
  Nudging	
  

•  Yonsei	
  University	
  PBL	
  scheme	
  
•  Kain-­‐Fritsch	
  Cumulus	
  (d01,	
  d02)	
  
•  Thompson	
  Microphysics	
  scheme	
  
•  Noah	
  Land	
  Surface	
  model	
  
	
  



Preliminary	
  Results	
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  Average	
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  days	
  



Non-­‐Convec-ve	
  days	
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Computa-onal	
  Domain	
  



Simula-on	
  Details	
  
•  Weather	
  Research	
  and	
  Forecas-ng	
  model	
  (WRF)	
  
version	
  3.5.1	
  

•  25	
  km	
  spa-al	
  resolu-on	
  and	
  40	
  ver-cal	
  levels	
  
•  Yonsei	
  University	
  PBL	
  scheme	
  
•  Kain-­‐Fritsch	
  Cumulus	
  scheme	
  
•  WSM3	
  Microphysics	
  scheme(Qr,	
  Qc)	
  
•  Noah	
  Land	
  Surface	
  Model	
  
•  ERA	
  Interim	
  data	
  for	
  IC	
  and	
  BC	
  
•  Adapta-ve	
  -me	
  step	
  
•  Spectral	
  Nudging	
  



Gridded	
  Observa.ons	
  (CHIRPS)	
  

WRF	
  Extended	
  CA-­‐CORDEX	
  

ERA	
  Interim	
  global	
  reanalysis	
  

Regional	
  model	
  applied	
  



Value	
  Added	
  of	
  a	
  Central	
  
American	
  CORDEX	
  model	
  
to	
  produce	
  wet	
  season	
  

(May-­‐Sep)	
  precipita.on	
  in	
  
El	
  Salvador	
  

Gridded	
  observa.ons	
  (CHIRPS)	
  

ERA-­‐Interim	
  global	
  reanalysis	
  

WRF	
  Central	
  American	
  CORDEX	
  

Regional	
  model	
  applied	
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