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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 (Luiz Machado) 

WORKING GROUP–2: PRECIPITATION ESTIMATION – DEVELOPMENT AND VALIDATION ALGORITHM 

(Daniel Vila) 

WORKING GROUP–3: ELETRIFICATION PROCESS: MOVING FROM CLOUDS TO THUNDERSTORMS 

(Carlos Morales) 

WORKING GROUP–4: CHARACTERISTICS OF THE BOUNDARY LAYER FOR DIFFERENT CLOUD 

PROCESSES AND PRECIPITATION REGIMES (Gilberto Fisch) 

WORKING GROUP–5: MODEL IMPROVEMENTS AND VALIDATION, WITH FOCUS IN CLOUD 

MICROPHYSICS AND AEROSOL INTERACTIONS, FOR SATELLITE PRECIPITATION ESTIMATES IN 

BRAZIL (Maria Assunção Dias) 

 

 

 

 

 



CHUVA Field Campaign Schedule 



Experimentos 

Short Campaign - several over the year – The way to improve 

rainfall records by selecting rainfall season of each region. 

Vale do Paraiba 



CHUVA Portal: http://chuvaproject.cptec.inpe.br/portal/en/ 

Field 

Campaign 

and SOS 

System 



CHUVA - Alcântara 





CHUVA -Fortaleza  





CHUVA - Belém 





CHUVA – GLM - Vale do Paraíba 





GLM – CHUVA Resources 
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Next Campaing – Santa Maria – Nov-Dec 2012 

Percentage of surface 

rain from 2A25 explained 

by MCSs over La Plata 

Basin 
Results from Paola Salio 
  

Cecil and Blankenship, 2011, J. Clim. 



Preliminary Results and 

studies been done  in 

CHUVA Project 



Rain Cells Life Cycle and Size - Fortaleza 

Life Cycle of Cloud type 

organizations and the 

relationships: 

 Scattering – rainfall 

Hydrometeor population, 

IWL, IIC and microwave 

brightness temperature 

 



Water Vapor variation and conversion to liquid water 

David Adams 

Pranab Karmakar 

Evolution of PWV and 

correlation and time lag 

with rainfall 

Conversion Water Vapor 

to Liquid Water and the 

description by Brightness 

Temperature. 



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 

Observations of tropical rain 

with a polarimetric X-band 

radar: first results 

from the CHUVA campaign 

M. Schneebeli, J Sakuragi, 

T. Biscaro, C. F. Angelis, I. 

Carvalho da Costa 

C. Morales, L. Baldini, and L. 

A. T. Machado 

 

Atmospheric Measurement 

Techniques Discussions 

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 



Cloud and rain Liquid Water 

 
• XPOL Radar 

 

 

 

 

 

 

• MRR 

 

 

 

 

• ILW from 

MP3000A, MRR, 

and XPOL 

 

• Rain Rate from 

Disdrometer and 

Raingauge 



TOTAL RAIN AND CLOUD ILW (ALL SITES) 

 Integrated Liquid Water (ILW) 

Rain ILW for Different Sites 

Cloud ILW for Different Sites 

From MRR 

From MP3000A 

Alan Calheiros 



Integrated Liquid Water (ILW) 

Mean ILW and 

Mean Rain Rate 

Mean ILW and 

Rain Duration 

Mean ILW and 

Rain Accumulation 



MRR 

ILW for Different Types of Rain Systems 

• Regional Cloud Type 

Properties 

DSD, cloud ILW, rain ILW, top 

and base 

 

Radiative transfer Models and 

observation by Satellite to 

analyze 

For clear, cloud and Warm rain 

cases 

Different characteristics 

 
TbFreq  )(



FORTALEZA – 3B42RT 



FORTALEZA: Daily Rainfall 
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FORTALEZA – Bias  

-15

-10

-5

0

5

10

15

20

3/29/2011 4/3/2011 4/8/2011 4/13/2011 4/18/2011 4/23/2011 4/28/2011

date

Bi
as

 (m
m

)

CMORPH 3B42RT GSMAP HYDROE

0

5

10

15

20

25

30

35

3/
29

/2
01

1

3/
31

/2
01

1

4/
2/
20

11

4/
4/
20

11

4/
6/
20

11

4/
8/
20

11

4/
10

/2
01

1

4/
12

/2
01

1

4/
14

/2
01

1

4/
16

/2
01

1

4/
18

/2
01

1

4/
20

/2
01

1

4/
22

/2
01

1

4/
24

/2
01

1

4/
26

/2
01

1

4/
28

/2
01

1

date

m
e

a
n

 r
a

in

CMORPH



 
• Data Base – cloud process and 

microphysics using high 

resolution model 

 

 

 

 

  

 

  

  

  
Figura 5.1 – Campos de temperatura de brilho observada e simulada para os 

canais de emissão sobre o CMM. Coluna esquerda: TB 

observadas pelo sensor TMI às 09:40 UTC. Coluna direita: TB 

simuladas pelo RTTOV às 09:30 UTC de 18/01/2003. 

BRAMS – 1 km 



Cloud top multichannel characteristics and cloud 

reflectivity Profile 

 

  

  

 
 

Figure 4.  Histogramas das diferenças a) BTD10.8-3.9n, b) BTD10.8-3.9d, c) BTD6.2-10.8, d) BTD8.7-10.8, e e) 

BTD10.8-12 para os  três centróides de nuvens quentes . 

 

 

 

Figure 1.  Centróides para os perfis a) Warm Clouds (WC), b) Convective Clouds (CV), c) Bright 

Band Stratiform clouds (BB) e d) No Bright Band Stratiform clouds (ST). Os valores nos gráficos 

representam a frequência absoluta para cada centroide, e entre parentes a frequência relativa. 

 

Wagner Lima 
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Conclusions 

 

• Warm Clouds have a short lifetime and size 

80% are smaller than 40 km2 and lifetime 

duration smaller than 40 minutes 

•Cloud liquid water and rain liquid water are 

very close form region to region, however is 

very different among cloud types 

•Precipitation estimation in Fortaleza clear 

shows underestimation for warm rain events 

•News techniques using multichannel cloud 

top signature can improve precipitation 

estimation 

 

 


