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INTERNATIONAL COLLABORATIONS ON 
GPM GV 

CHUVA (2010-14) 

MC3E (2011) 

NASA-EC Snowfall (2012) 
LPVEx (2010) 

15 Active International Projects 

	
  	
  	
  	
  

•  Joint	
  field	
  campaigns	
  
•  Na2onal	
  networks	
  and	
  
other	
  ground	
  assets	
  
(radar,	
  gauges,	
  etc.)	
  

•  Hydrological	
  valida2on	
  
sites	
  (streamflow	
  gauges,	
  
etc.)	
  



	
  	
  	
  Three complementary approaches: 
	
  

•  Direct	
  sta2s2cal	
  valida2on	
  (surface):	
  
 - Leveraging off operational networks to identify and resolve first-order 
discrepancies between satellite and ground-based precipitation estimates 

•  Physical	
  process	
  valida2on	
  (ver2cal	
  column):	
  
	
  - Cloud system and microphysical studies geared toward testing and 
refinement of physically-based retrieval algorithms 

•  Integrated	
  hydrologic	
  valida2on/applica2ons	
  (4-­‐dimensional):	
  
	
  - Identify space-time scales at which satellite precipitation data are useful 
to water budget studies and hydrological applications; characterization of 
model and observation errors  

ROLE OF GPM GROUND VALIDATION 

Pre-launch algorithm development & post-launch product evaluation 
-­‐ 	
  Refine	
  algorithm	
  assump0ons	
  &	
  parameters	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  
Characterize	
  uncertain0es	
  in	
  satellite	
  retrievals	
  &	
  GV	
  measurements	
  	
  

“Truth”	
  is	
  es0mated	
  through	
  the	
  convergence	
  of	
  satellite	
  and	
  
ground-­‐based	
  es0mates	
  



hSp://sigma.cptec.inpe.br/prec_sat/validacao.lista.logic?
i=br	
  



DAILY GROUND VALIDATION 
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CHUVA  PROJECT – THE GOAMAZON CAMPAIGN   



CHUVA,	
  meaning	
  “rain”	
  in	
  Portuguese,	
  is	
  the	
  acronym	
  for	
  the	
  Cloud	
  processes	
  of	
  tHe	
  
main	
  precipita2on	
  systems	
  in	
  Brazil:	
  A	
  contribU2on	
  to	
  cloud	
  resolVing	
  modeling	
  and	
  
to	
   the	
  GPM	
  (GlobAl	
  Precipita2on	
  Measurement).	
  The	
  CHUVA	
  project	
  has	
  conducted	
  
six	
  field	
  campaigns.	
  CHUVA's	
  main	
  scien5fic	
  mo5va5on	
  is	
  to	
  improve	
  remote	
  sensing	
  
precipita5on	
   es5ma5on,	
   rainfall	
   ground	
   valida5on	
   and	
   microphysical	
  
parameteriza5ons	
   of	
   the	
   tri-­‐dimensional	
   characteris5cs	
   of	
   the	
   precipita5ng	
   clouds	
  
over	
  Brazil.	
  

CHUVA	
  	
  Project	
  –	
  Main	
  goals	
  	
  	
  



CHUVA	
  	
  Project	
  –	
  The	
  GoAmazon	
  Campaign	
  –	
  IOP	
  #2	
  
ACRIDICON-­‐CHUVA	
  	
  



HALO: High Altitude and Long Range Research Aircraft 

Ultra Long Range Business Jet G 550, Gulfstream 

2. Campaign Overview 

Ceiling: 
Payload: 
Endurance 

15 km 
3 t 
8 hours 

Partly Coordinated with Gulfstream-1 (GoAmazon 2014/5) 



1	
  September	
  —	
  3	
  October	
  2014,	
  14	
  Flights,	
  96	
  Hours	
  

Manaus 

2. Campaign Overview Wendisch et al., submitted to BAMS 



G1	
  

Nw	
  and	
  Dm	
  
parameters	
  are	
  
means	
  in	
  each	
  
level	
  for	
  the	
  
selected	
  area.	
  

HALO	
  



Preliminary results of GPROF2014 and IMERG for Amazon-Brazil	
  

Oliveira	
  R.	
  –	
  PhD	
  Student	
  



?

• 	
  	
  	
  GPROF2014v1-­‐4	
  	
  	
  :	
  	
  	
  [-­‐51,	
  -­‐41	
  ;	
  -­‐28,	
  -­‐18]	
  –	
  March,	
  2014	
  

Preliminary results of GPROF2014 and IMERG for Amazon-Brazil	
  



V1-­‐4	
  (opera0onal)	
  

V1-­‐4	
  (empirical)	
  (11	
  months	
  of	
  matchups)	
  

Preliminary results of GPROF2014 and IMERG for Amazon-Brazil	
  



GPROF2014v1-4	
   IMERG HHR - V03D	
  

17:25 UTC	
  

17:24 UTC	
  

S-band radar	
  

16:30 – 
16:59 UTC	
  

17:00 – 
17:29 UTC	
  

17:30 – 
17:59 UTC	
  

GMI-­‐V03B	
  	
  

MHS-­‐V03A	
  

17:24 UTC	
  

backward	
  

forward	
  



Reference Database Avaliable/processing	
  

TRMM / PR-Ku (rainfall estimation)	
  
⎝ Ex.: 2014.03.28 – 00:56UTC	
  

GPM / DPR-Ku (rainfall estimation)	
  

⎝ From MAR,2014 to Now	
  

⎝ Ex.: 2014.03.12 – 05:53UTC	
  

⎝ 2014 CHUVA/GoAmazon Campaigns	
  

⎝ From JAN to MAR, 2014	
  



⎝ Native spatio-temporal resolution: 0.2km-10min	
  

⎝ Conditional average: Rainfall ≥ 0.2 mm.hr-1	
  

⎝  X-band Dual Polarization Radar (XPOL)	
  
Dual Polarization Surface Rainfall Intensity (DPSRI) algorithm	
  



⎝ Native spatial resolution: 12.5km (GPROF) / 5km (PR and DPR)	
  

⎝ Conditional average: Rainfall ≥ 0.2 mm.hr-1	
  

⎝ Overpasses over the XPOL area in a radius of 60 km	
  

⎝  Satellite- / Radar-based Precipitation Estimates	
  

⎝ PMW: GPROF2014 Version 1.4	
  
⎝ Active MW: PR.TRMM and DPR.GPM	
  



⎝  Satellite- / Radar-based Precipitation Estimates	
  

⎝ PMW: GPROF2014 Version 1.4	
  
⎝ Active MW: PR.TRMM and DPR.GPM	
  





⎝ Class 1 (10% in CDF)	
   ⎝ Class 8 (80% in CDF)	
  

⎝ GPROF 2014 (Version 1.4)	
  

⎝ X-band Dual Polarization Radar (XPOL)	
  



S-Band radar	
   IMERG HHR - V03D	
  

11:36 UTC	
   11:30 - 12:00 UTC	
  

2014.03.20	
  
GPROF2014	
  

SSMI/S.F18 (V03A)	
  

11:39 UTC	
  

12:00 - 12:30 UTC	
  13:00 UTC	
   12:57 UTC	
  



Electrifica5on	
  Processes	
  over	
  the	
  Amazonian	
  Region	
  

Albrecht	
  et	
  al.	
  (2015)	
  



Electrifica5on	
  Processes	
  over	
  the	
  Amazonian	
  Region	
  

Albrecht	
  et	
  al.	
  (2015)	
  

IOP	
  #1	
  Feb-­‐Mar 	
   	
   	
   	
  IOP#2	
  Sep-­‐Oct	
  



red	
  =	
  +CG	
  
blue	
  =	
  -­‐CG	
  

Hail	
  Detec5on	
  using	
  GPM	
  Constella5on	
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Localization of Tocantins river basin
Area: ~800,000 km2



Regimes climáticos (Alvares et al., 2013) 
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Mean rainfall and discharge at Tocantins-Araguaia basin 
(Estação Tucuruí; 2000-2011)  
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B19 

B12 B08 

764.000 km2 377.000 km2 13.900 km2 

B19 - Tucuruí B08 - Xambioá B12 - Jacinto 

Evalua5on	
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  satellite	
  rainfall	
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  hydrological	
  modeling	
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  Tocan5ns-­‐Araguaia	
  basin	
  



B19 

B12 B08 

764.000 km2 377.000 km2 13.900 km2 

B19 - Tucuruí B08 - Xambioá B12 - Jacinto 

Evalua5on	
  of	
  satellite	
  rainfall	
  es5mates	
  on	
  hydrological	
  modeling	
  
of	
  Tocan5ns-­‐Araguaia	
  basin	
  



New	
  Ground	
  Valida5on	
  Sites	
  in	
  Brazil	
  

Severe	
  Weather	
  Nowcas0ng	
  and	
  Microphysical	
  Process	
  
inside	
  the	
  Clouds	
  (to	
  be	
  submiSed	
  at	
  NASA	
  as	
  GPM	
  

proposal	
  at	
  no-­‐cost)	
  



New	
  Ground	
  Valida5on	
  Sites	
  in	
  Brazil	
  

Radar	
  Site	
  –	
  X	
  Band	
  
–	
  dual	
  polariza0on	
  



New	
  Ground	
  Valida5on	
  Sites	
  in	
  Brazil	
  

Gauges	
  –	
  site:	
  10	
  raingauges	
  
–	
  200	
  meter	
  separa0on	
  



New	
  Ground	
  Valida5on	
  Sites	
  in	
  Brazil	
  

60	
  km	
  

Experiment	
  Overview	
  
	
  
•  10-­‐minutes	
  VolScan	
  and	
  

RHI	
  w/GPM	
  overpasses	
  
•  Radar	
  calibra0on	
  using	
  

gauge	
  network	
  -­‐-­‐>	
  ~	
  same	
  
resolu0on.	
  

•  3	
  disdrometers	
  at	
  radar	
  
site,	
  10km	
  and	
  gauge	
  site	
  

•  Hail-­‐pads	
  
•  6	
  field	
  mills	
  and	
  GPS	
  

network	
  	
  
•  Brasildat	
  Ligh0ng	
  

Network	
  data	
  
•  2-­‐years	
  con0nuous	
  

opera0on	
  experiment	
  
(Oct	
  2015	
  –	
  Sep	
  2017)	
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Secretaria de Recursos Hídricos 

REDE DE PLUVIÔMETROS CONVENCIONAIS DO ESTADO DO CEARÁ 

Mapa com Localização dos Pluviômetros 

Leitura da chuva no pluviômetro 

UNIDADE DE MONITORAMENTO / NÚCLEO DE METEOROLOGIA 
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Banda-X (Fortaleza) Banda-S (Quixeramobim) 

Banda-X  

Banda-S  

UNIDADE DE MONITORAMENTO / NÚCLEO DE METEOROLOGIA 
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