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CHUVA Project: Main Goals 

•  Contributes to Improve Rainfall Estimation Using Satellites and/or 
Radar 

•  Contributes to Improve Skill of Cloud Resolving Models 
•  Develop a Cloud Process Climatology of the Main Precipitation 

Systems in Brazil. 
•  Develop Tools for Nowcasting. 

WORKING GROUP–1: CHARACTERISTICS OF THE PRECIPITATING SYSTEMS AS  FUNCTION OF THE  
REGION AND LIFE STAGE 
WORKING GROUP–2: PRECIPITATION ESTIMATION – DEVELOPMENT AND VALIDATION ALGORITHM 
WORKING GROUP–3: ELETRIFICATION PROCESS: MOVING FROM CLOUDS TO THUNDERSTORMS 
WORKING GROUP–4: CHARACTERISTICS OF THE BOUNDARY LAYER FOR DIFFERENT CLOUD 
PROCESSES AND PRECIPITATION REGIMES 
WORKING GROUP–5: MODEL IMPROVEMENTS AND VALIDATION, WITH FOCUS IN CLOUD 
MICROPHYSICS AND AEROSOL INTERACTIONS, FOR SATELLITE PRECIPITATION ESTIMATES IN 
BRAZIL 



CHUVA Field Campaign Schedule 



Experimentos 



CHUVA - Alcântara 







CHUVA -Fortaleza  



Lidar 
Radiômetro de microondas 
Estação meteorológica 
Radiação 
Disdrômetro (Parsivel) 
Pluviômetros 
GPS 
Micro- radar 
Umidade do Solo 

Radar móvel 
GPS Radiossondagem 

Disdrômetro (Parsivel) 
Pluviômetro NASA 

Central na FUNCEME  
Prrevisão e Definição das Operações. 

Pluviômetro 
Estação meteorológica 
Radar banda X 
Disdrômetro (Parsivel) 

20 km 



135 km 





CHUVA - Belém 



Radar X-Dual 

Radar de Apontamento Vertical 
Pluviometros 
Disdrometros 
Field Mill 
GPS 

Radar de Apontamento Vertical 
Pluviometros 
Disdrometros Joss e parsivel 
Field Mill 
GPS 
MP3000 
Lidar 
Torre Fluxo. 
Umidade do Solo 

Pluviometros 
Disdrometros 
Field Mill 
GPS 

Pluviometros 
Field Mill 
GPS 

Centro de 
Operação 

18 km 



Triângulo de radiossondagem 

110 km 



GPS Meteorology in CHUVA Belem  

  GPS studies Aims in CHUVA 
Belem 
  Identify wv convergence  

timescales and propagation of 
convection/squall lines in GPS 
PWV 

  Estimate wv convergence in a 
limited region in conjunction 
with sondes/radiometers, etc) 

  Test maximum temporal 
resolution of the  GPS PWV 
technique (comparing GIPSY 
with GAMIT) 

  Employ 3D/4D techniques for 
estimating mesoscale wv fields. 





CHUVA – GLM - Vale do Paraíba 





Main Site 



Radiossondagem 





View from radar place 



Steven Goodman 
NOAA/NESDIS/ GOES-R Program Office 

GOES-R Geostationary Lightning Mapper 
(GLM): 

Pre-‐Launch	  Algorithm	  Valida5on-‐CHUVA	  
Campaign 

o  The LMA system: 

o  locates the peak source of impulsive VHF radio signals from lightning 
o  uses unused television channel by measuring the time-of-arrival of the magnetic peak signals at different 

receiving stations in successive 80 ms intervals 
o  hundreds of sources per flash can be detected in space and time (GPS), allowing a three-dimensional (3-D) 

lightning map to be constructed 

LMA - Lightning Mapping Array  



Atmosphere Eletricity Network 



SOS – Severe Weather Observation System 
http://sigma.cptec.inpe.br/sosvale/  



Santa Maria 

Main Goal: CCM  

November - December 2012 

In the region of two S Band Radar  
overlapping and a mesoNet 



Hailstorm climatology derived from AMSR-E 

Percentage of surface 
rain from 2A25 explained 
by MCSs over La Plata 
Basin 
Results from Paola Salio 

Cecil and Blankenship, 2011, J. Clim. 



Brasília Campaign 

Main Goal:  Continental convective processes - Savanna 

March 2013. 

Additional Data: S Band Radar 



Manaus Campaign 

Main Goal: Tropical Forest Continental Convection 

February- March 2014. 

Additional Data: The ARM Climate Research Facility in the Amazon Basin ( Havard University 
and several partners) - S Band Radar (SIPAM) 



Manaus Campaign 

Cloud-Aerosol-Precipitation Interactions 

 Aerosol effects on scattered cumulus clouds, especially the 
aerosol radiative effect and with a special focus on the impact 
of biomass burning aerosols; 

 Aerosol effects on deep convective clouds, precipitation, and 
lightning under different aerosol and synoptic regimes, 
including the roles of aerosols in changing regional climate and 
atmospheric circulation; and 

 Improvement on parameterizations of aerosol-cloud 
interactions in the climate models 



The	   proposed	   IGRA2014	   project	   under	   the	  
umbrella	   of	   GoAmazon2014	   leverages	   into	  
many	  past,	  existing,	  and	  planned	  activities	  in	  
the	  Amazon	  Basin,	   including	  but	  not	   limited	  
to	   the	   Large-‐Scale	   Biosphere-‐Atmosphere	  
Experiment	   in	   Amazonia	   (LBA),	   CHUVA,	  
Aeroclima,	   ATTO,	   BEACHON,	   IARA2014,	  
AMF2014,	  SPOL,	  …..	  
As	   one	   example,	   the	   CHUVA	   experiment,	  
meaning	   Cloud	   processes	   of	   tHe	   main	  
precipitation	   systems	   in	   Brazil:	   A	  
contribUtion	   to	   cloud	   resolVing	   modeling	  
and	   to	   the	   GPM	   (GlobAl	   Precipitation	  
Measurement;	   will	   be	   closely	   coordinated	  
with	   the	  wet	   season	   IOP	  of	   IGRA2014.	  Near	  
K34	   or	   EMBRAPA,	   CHUVA	   will	   bring	   the	  
following	  equipment……	  

Intensive Ground-Based Research in Amazonia 2014 
IGRA-2014 

Project Coordinated by Scot Martin  
Harvard University 



 The ARM Aerial Facility in Brazil  



Presentation at  
 ARM Climate Research Facility in the Amazon Basin 

Atmospheric System Research Science Team eeting   



CHUVA WEB- http://
chuvaproject.cptec.inpe.br/portal/en/ 



Data Access 

First step – Sign up; Second Step – Sign In 

Third Step – You must accept a Term of use. 



Data Acess 

•  Fourth Step – There are three options. 
–  FTP Access – For a ftp client; 
–  Winscp Software – If you have not a client ftp, you can make a 

download of it; 
–  Data Access: Direct access by browser. 



Golden days for high resolution Simulations Studies: 

Alcântara 19 to 21 de March  2010  

Fortaleza 18 to 20 de April 2011  

Belem 21 to 23  June  2011 

Alcantara Case 



Alcantara Rain Event – March 20th 

March 20th 

MP3000 

ADMIRARI 

Thies Disdrometers (inpe, Village, and airport sites) 



RAMS 1km – Com Microfisica 



Lidar Raymetrics LR101V-D200 
Nd:YAG SH 532nm, 130 mJ 
PRR 20 Hz, duration 9 ns 
resolution of 1 min. / 7.5m 
23 days of measurements 

Micro rain-radar 
Metek MRR-2 
24.230 GHz  

Microwave Radiometer 
Radiometrics MP3000 

22.2  - 58.8 GHz  

Cloud presence maps 
Cloud base (red: MP3000) 

Mixing layer height 
(compared to RS) 

LIDAR 



MRR: 
 RAIN LIQUID WATER 

MP3000 
CLOUD LIQUID WATER 

XPOL: 
 RAIN LIQUID WATER 

Fortaleza 

Alan Calheiros  



> 42 m 

> 40 km2 



Typical	  Tropical	  Squall	  Line	  –	  June	  2011	  Belem-‐
CHUVA	  Campaign	  



RHI and  RDSD 





Radar data processing with Kalman filtering 

T-matrix modeling of 
relations between po-
larimetric radar vari-
ables based on drop 
size distributions from 
Parsivel measure-
ments 

Extended Kalman 
Filter Framework 
(Schneebeli and Berne, 
JAOT 2011, in revision) 

Reflectivity correc-
ted for rain and ra-
dome attenuation 

Differential reflec-
tivity corrected for 
rain attenuation 
and measurement 
noise 

Very accurate KDP 
estimate 

Estimate of the 
differential phase 
shift on propaga-
tion and on back-
scatter 

By Schneebeli, Marc  



Radome attenuation 

Kalman filtering allows to determine the reflectivity offset induced by the wet  
Radome. > Huge effect in intense tropical rain!   

Uncorrected reflectivity Reflectivity corrected for 
rain and radome atten- 
uation. 

The radome offset is not  
constant and depends  
on the azimuth and ele- 
vation angle. 





Hydrometeor identification 

AG: Aggregated snow; CR: Snow crystals; 

DZ: Drizzle; HDG: High density graupel; 

LDG: Low density graupel; VI: Vertical ice; 

WS: Wet snow 

Classification scheme of Dolan and Rut- 
ledge, JAOT 2009, applied on Kalman 
filtered data. 
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You are 
welcome to joint 
us on the field. 
Thanks 


