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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

|

« 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.
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Plot of the annual precipitation in mm/month derived from the 12 monthly gridded GPCC
climatologies. Underlying station locations are shown in the inset map.
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THE PRE - CHUVA - GPM 2010 29/03/2011 a 29/04/2011
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2014).




Good Afternoon! Wednesday, may 25"‘, 2011

@ Home E-mail
- THE CHUVA PROJECT

The physical processes inside clouds are one of the most unknown components of weather and climate
systems. A description of cloud processes through the use of standard meteorological parameters in
numerical models has to be strongly improved to accurately describe the characteristics of hydrometeors,
latent heating profiles, radiative balance, air entrainment and cloud updrafts and downdrafts. Numerical
models have been improved to run at higher spatial resolutions where it is necessary to describe explicit
these cloud processes. For instance, to analyze the effects of global warming in a given region it is necessary
to perform simulations taking into account all of these cloud processes described above. Another important
application which requires this knowledge is satellite precipitation estimation.

The Brazilian space program is planning to launch, in 2014 3 satellite to measure precipitation, which wil be
part of the GPM (Global Precipitation Measurement) constellation program. Warm clouds are responsible for a
large amount of the precipitation in the tropics, especially in coastal regions. This cloud type is little studied
and is not considered in satellite rainfall retrievals. This project will carry out field experiments at seven sites
to investigate the different precipitation regimes in Brazil. To study these precipitation regimes, the field
campaigns will make use of dual polarization radar, lidar, microwave radiometers, disdrometer, radiosonde and
various other instruments.

The analysis wil be performed focusing on the microphysical evolution and cloud life cycle, different
precipitation estimation algorithms, the development of thunderstorms and lightning formation, processes in
the boundary layer and cloud microphysical modeling. This project intends to extend the knowledge of these
cloud processes to reduce the uncertainties in precipitation estimation, mainly from warm clouds and,
consequently, improving the knowledge of the water and energy budget and cloud microphysics. This
research project will carry out studies on climate and physical processes by way of conventional and special
observations in order to create a database that can describe the cloud processes of the main precipitating
system in Brazil. Accordingly, this proposal aims at the development of a database that can be carried out to
improve remote sensed precipitation estimation, thus wvalidating and improving cloud microphysical
parameterization in cloud models. This project will especially focus on the warm cloud precipitation produced
by different types of convection.

THE PRE - CHUVA - GPM 2010 CAMPAING - MARCH, 15t TO 25", 2010

Pre-Chuva GPM 2010 is a preliminary field campaign to prepare the series of campaign that will start at the
end of 2010. The Campaign is supoorted by AEB, INCT-Mudancas Climaticas (CNPq/MCT-FAPESP), INPE and
NASA.

The scientific campaign GPM-CHUVA 2010, began on Monday (2010-03-01), the Alcdntara Launch Center
(CLA) in Maranh3o, in order to study the formation of raindrops from warm clouds, trying to improve models
for weather forecasting and the estimation of precipitation from meteorological satelite data. The trial,
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CHUVA -Fortaleza

@ Home E-mail

Portal Chuva Project

Relatério de Dados

Participantes

Previsdo do Tempo

Boletim Meteoroldgico

Boa Tarde! Sabado, 02 de abril de 2011

Campanha cdientifica para investigar nuvens "quentes"” comega em abril, em Fortaleza

Campanhas cientificas irdo abranger sete regioes brasileiras. O objetivo é melhorar modelos de
previsao e estimativa de chuvas.

Comecga no més de abril, em Fortaleza, o primeiro experimento de uma série de sete do Projeto Chuva, sob
coordenacdo geral do CPTEC/INPE e financiamento da Fundacdo de Amparo a Pesquisa do Estado de Sdo
Paulo (FAPESP). A campanha cientifica, organizada com a Fundacdo Cearense de Meteorologia (FUNCEME),
pretende coletar dados de nuvens "quentes”, tipicas de reqgides tropicais, que evoluem sem formar particulas
de gelo em seu interior.

As nuvens quentes estdo associadas as chuvas fortes e continuas, que costumam provocar deslizamentos de
encosta e enchentes, como as que ocorreram nos Ultimos anos em Santa Catarina, Rio de Janeiro, Alagoas e
Pernambuco. Chuvas provocadas por nuvens quentes ndo sao consideradas nas estimativas de precipitacdo
dos atuais satélites em drbita, uma das principais preocupacdes do projeto, segundo o pesquisador do
CPTEC/INPE, Luiz Augusto Machado, coordenador principal do Chuva.

Os resultados da pesquisa irdo orientar as especificacdes do satélite brasileiro que fard parte do programa
Medidas Globais de Precipitagdo  (http://www.aeb.gov.br/mini.php?secao=gpm) - Global Precipitation
Measurement (GPM) -, liderado pelas agéncias espaciais dos Estados Unidos (NASA) e do Japdo (JAXA). As
pesquisas também serdo aplicadas a drea de mudancas climdticas, em andlises dos efeitos dos aerossdis
(particulas suspensas na atmosfera que podem ser natural ou associadas 3 poluicdo) na formacdo de nuvens
de chuva e na modelagem de alta resolucdo espacial.

Nesta drea em especial, 0s processos fisicos associados as nuvens de tempestade, que evoluem em escala de
alguns quildmetros, ainda sdao desconhecidos e descritos com pouca precisdo pelos modelos numéricos de
previsdo de tempo e clima. Com o aumento da resolucdo espacial dos modelos de previsdo, devido ao maior
poder computacional do novo supercomputador do INPE, o Tupd, serd preciso entdo descrever com maior
detalhamento os processos que envolvem as particulas de chuva e gelo nas nuvens.

Sete reqides, com diferentes regimes de chuva e padrdes climaticos, foram escolhidas para a realizacdo das
campanhas. Os experimentos irdo cobrir regides que costumam ser atingidas pelos principais sistemas
convectivos do pais, que apresentam a formagdo de nuvens quentes e de tempestades.

Leia mais...
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Boa Tarde! Sexta-feira, 28 de outubro de 2011

CAMPANHA DE BELEM

4 imento de po para estudar e R delos de

Um més apls o encerramento ds campanfia cientifica d= Fortalezs, comecs em junfio o s=gundo experimento de
campo do Projeto Chuva, que até o final d= 2012 cobrird sz cidades. Dests vez, Selém (PA) serd = s=de ds
campanfis, que t=rd 0 mesmo formato ds d= Forlslers. AMm dos trabslfios O= colels d= dados, =mvoivendo
Gversas insttucles & equpamentos, s=rd montado o Sstema d= Observas3o d= Tempo Severo, como em
Fortaleza, pars @ emiss3o d= slertas & avisos meteorddgicos, & o mini-curso - Processos Fsicos das Nuvens -,
voltado & sluncs d= gradusclo e pls-gradusclo, reetilado pars ser resizado ns Universidsde Federal do Pard
(UFPA).

O Projeto Chuva ==td =ob & coordensc3o garal do Centro d= Previs3o do Tempo = Sstudos Cimdticos (CPTEC),
do Institufo Macionsl d= Pesqusas Sspaciss (INPE) = conts com finsnciamento ds Fundsc3o d= Amparo &
Pesquiza do Sstado d= S30 Pado (FAPESP).

O foco principal ds p=squisa serd sz hnfias O= instabiidades qu= == formam na regdo costeira do continente,
dando origem & grandes sglomerados d= nuvens Clmulo Nembos. Nests épocs do amo, estes sgiomerados
p=nstram o interior ds Amazdnis, provocando chuvas intensas. Sstas chuvas =30 fundsmentss a0 chima ds
Florests Amazénica. Por outro lado, slas também provocam enchentes = prejuzos &= cidsdes = metrfpoles ds
reg3o.

Para acompanfar oz sislemas comveclivos, o pesqusador Frederico Angslis, do CPTEC/INPE, e um dos
coordenadores cientificos do projelo, cots que serd Wilizado duranl= = campanfis um doz mas svangados
radsres meteorcidgicos do mundo, com capacidads d= dicriminar Gferentes tipos d= preciplscdo = particulss
no interior das nuvens. "0 resultado £ semelfiante = una tomografia, =4 que das nuvens”, d=staca.

A expectativa £ 0= que = medidss tragam dados = informagdes que sjudem a confiecer melfor & estrturs das
finfias O= instabiidades. O dados também poder3o ser apiicados em iress d= pesquisa O= mudancas chimdticas
e em andizes dos efslos dos s=rosslis (particulss suspansas na stmosfers) na formac3o d= nuvens d= chuva.

O= processos O= eletrificacdo das nuvens também serdo estudsdos nests campanfia. O pe=squisador ds USP,
Carios Augusto Morsles, coondena as atividades na res e a coleta d= dados.

Outro resultado =sparado com grands expectstiva £ s oitenc3o d= dados que permilic3o &= novas geragdes d=
satéites meteoroiigicos estimar sz chiuvas ds regdo. As medidss d= campo sardo (== na =specificac3o d=
senzores = Dordo d= um satéite Drasieiro, qu= fard parte do programa Giobsl Precipitstion Messurement (GPM
ou Medides Giobaiz d= Preciplacio), sob a Ederanca das agéncias espaciss dos Estados Umidos (NASA) e do
Jag3o (JAXA).

Malforia des previsdes — O pesquisador Luiz Augusto Machedo afirma que o processos fisicos sssociados &=
nuvens O tempestade, que evoluem em escals d= slguns quildmetros, sinds n3o =30 totalmente conhecidos = hd
pouca preciz3o na sus de=scric3o pelos modslos numéricos de previs3o O= tempo = chima.

Com o aumenio da reschucdo espacial dos stuss modsios, d=vido a0 maor poder compuslacionsl do nove
supsrcomputador do INPE (Batizado d= Tupd), o= processos que emvoivem as particulss de chuva e gsio nas
nuvens terdo que wer de=scrilos com maor Ostafamento. O pesguzador Ssdo Frelss, também do CPTEC, ird
rodar, durarke a campanha, um modeio d= alla rescluc3o, com o intullo O= testar e validar a previs3o imediala
para a regida.
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C) GPS Meteo

o GPS studies Aims in CHUVA
Belem

« Identify wv convergence
timescales and propagation of

R Rt B convection/squall lines in GPS
A e | R S T PWV
o1 g i, W s « Estimate wv convergence in a
iCE*‘ciddgNi.g::A:Zé“e-s"t |sab{e.'do s 1 | lirpited region i1.1 conjunction
e AN Ly SRS with sondes/radiometers, etc)
R J“{\“\"{*’f@@:, NILE) P Jilad g o Test maximum temporal
(" o ' Bl N by resolution of the GPS PWV
# U et A GOOSIQ technique (comparing GIPSY
5 : with GAMIT)

« Employ 3D/4D techniques for
estimating mesoscale wv fields.
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Pre-Launch Algorithm Validation-CHUVA
Campaign

Steven Goodman
NOAA/NESDIS/ GOES-R Program Office

¢ 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

wwuw.cptec.inpe.br
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Main Goal: CCM
November - December 2012

In the region of two S Band Radar
overlapping and a mesoNet
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Hailstorm climatology derived from AN
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Main Goal: Continental convective processes - Savanna

March 2013.

Additional Data: S Band Radar
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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)

wwuw.cptec.inpe.br



Manaus Campaign
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IRT
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Q View Plots

¥ Build an Order

MWRP
Microwave Radiometer Profiler

Atmospheric Profiling, Cloud Properties, Radiometric

. NFOV

Narrow Field of View Zenith Ragiometer

2ud Properties, Ragiometsic

@ View Plots
A Build an Orger

SKYRAD

& | Sky Ragi on Stand for D eliing

NS Radiometric

 Vi=w Plots

# Build an Orger

SMET

Surface Met=orological Instruments for TWP
Surface Meteorology

@ View Plots

o Build an Orge
& Build an Orger

SONDE

Balloon-Bome Sounding System
Atmospheric Profiling

@ View Plots

¥ Build an Order

TSI
Total Sky Imager
Cloud Properties
@ View Plots

¥ Build an Order

TWRCAM
Tower Camera
Surface Me!

VCEIL
Vaisals Ceilometer

Cloud Properties

A Aerosol
| Life

Cycle

Cloud-Aerosol-Precipitation Interactions

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

v'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

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

Workshop Repor‘:t&

July 26-27, 2011

Project Coordinated by Scot Martin
Harvard University
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N Presentation at
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Atmospheric System Research Science Team

NCAR S-Pol
Potential precipitation radar and

sounding network observations
during GOAmazon and the large-
scale implications of Amazonian

Simultaneous Doppler,
polarimetric

» S-band (10 cm, non-
attenuating) and

» K,-band (0.8 cm,

. s heavily attenuating)
ConveCt|0n ¥ measurements with
‘ . matched 1° beam
Courtney Schumacher widths
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CHUVA
w— PROJECT

Aopesse o link experimenios para obier informagpdes afualizadas dos experimenios |4 realizados
ou sando realizado.

Instituigio Financadora

Instituicdes Coordenadoras

3l Azmem
w 3 eximatve ce
cxx muvens nos

Instituigdes Sedes
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Last Name:

user: User. L

Password:

Password:
Confirm password:
Institution:

Email:

Using data from the rain, please quote the reference Chuva Project
FAPESP 2009/15235-8 and send a copy of your article to
chuvaproject@cptec.inpe.br. Do you agree with these terms?

Disagree | Agree
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* 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.

&

Hello, salmaox! Sign Out | My profile | FTP | Help

FTP Access: Download WINSCP: Data access:

IP: 150.163.133.228 v
User: simpleuser v
Password: sim_ChuvA

What is WinSCP?

WIiNnSCP is a SFTP client and FTP, which allows you to access, transfer and manipulate files
remotely, or you have access to all files without needing to be allowed in front of the computer. It
is also possible to transfer files between your computer and devices like iPhone, PDA and any
device with support for FTP or SETP connections.




Alcantara 19 to 21 de March 2010
Fortaleza 18 to 20 de April 2011
Belem 21 to 23 June 2011
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Cloud presence maps

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

Cloud base (red: MP3000)
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Fortaleza
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Alan Calheiros
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MRR Defesa Civil (CZ em dBz) — 18/APR/2011
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Belem CHUVA PWV data
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Radar data processing with Kalman fil'tf,'e‘jli:_

: erticl polaristionet 0 - ~ 5  T-matrix modeling of
o relations between po-

= I larimetric radar vari-

§ 1 S s ables based on drop
2 - size distributions from

] Parsivel measure-
ments

+horizontal polarization

0 5 0 o1I5k ﬁlzlo 215 30 2 _1\0 |5 :) ; 1|0 1|5 2% °, ; ) s . s EXtended Kalman
& Kap [° km™7] Kgp [° km™ (dB)] Zar [dB] / i
Filter Framework
60 (Schneebeli and Berne,
o 50 JAOT 2011, in revision)
ted for rain and ra- 2 .. -
- S estimate
dome attenuation ™ — B Go
otk measured _ "
0 . . ‘ L . By Schneebeli, Marc
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S—N [km]

ontal distance

Horiz

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

H—Reflectivity [dBZ]

533 61.7
Tue Apr 12 05:20:05 2011
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Uncorrected reflectivity
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H—Reflectivity [dBZ]
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Tue Apr 12 05:20:05 2011
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Reflectivity corrected for
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The radome offset is not
constant and depends
on the azimuth and ele-
vation angle.
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Hydrometeor identification

EEE— \ AG: Aggregated snow; CR: Snow crystals;
£ = ey é DZ: Drizzle; HDG: High density graupel;
B

LDG: Low density graupel; VI: Vertical ice;

40

WS Wet SNOwW Hydrometeor clossification

I

5 L .

‘i AG CR DZ HDG LDG RAIN Wl WS
i

'§

RHI scan — Azimuth: 316.7 deg Tue Apr 12 05:51:1% 2011
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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
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