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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 Assungao Dias)

« 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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CAMPANHA - 01/03/2010 a .
25/03/2010 Vale do Paraiba

Short Campaign - several over the year — The way to improve
rainfall records by selecting rainfall season of each region.
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Good Afternoon! Wednesday, may 25"', 2011

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. Mumerical
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 2 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 Braziian space program is planning to lBunch, in 2014 a satelite to measure precipitation, which wil be
part of the GPM (Global Precipitation Measurement) constellztion 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 instrurments.

The analysis wil be performed focusing on the micraphysical 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, mainty from warm clouds and,
consequently, improving the knowledge of the water and energy budaet and cloud microphysics. This
research project wil 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
systemn in Brazil. Accordingly, this proposal aims at the development of a database that can be carried out to
improve remote sensed precipitation estimation, thus walidating 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, 15 TO 25”‘, 2010

Pre-Chuwva GPM 2010 is 3 preliminary field campaign to prepare the series of campaign that wil start at the
end of 2010. The Campaign is supoorted by AEB, INCT-Mudancas Climaticas (CNPgQ/MCT-FAPESP), INPE and
MASA.

The scientific campaign GPM-CHUVA 2010, began on Monday (2010-03-01), the Alcdntara Launch Center
(CLA)Y 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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Boa Tarde! Sabado, 02 de abril de 2011

Campanha cientifica para investigar nuvens "quentes” comeca em abril, em Fortaleza

campanhas cientificas irdo abranger sete regides brasileiras. 0 objetivo é melhorar modelos de
previsao e estimativa de chuvas.

Comeca no més de abril, em Fortaleza, o primeiro experimento de urma série de sete do Projeto Chuva, sob
coordenacao geral do CPTEC/IMPE e financiamento da Fundacdo de Amparo a Pesquisa do Estado de Sdo
Paulo (FAPESP). & campanha cientffica, organizada com a Fundacdo Cearense de Meteorologia (FUMCEME),
pretende coletar dados de nuvens "quentes”, tipicas de regifes tropicais, que evoluem semn formar particulas
de gelo em seu interior.

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

0s resultados da pesquisa irdo orientar as especificagiies do satélite brasileiro que fard parte do programa
Medidas Globais de Precipitacdo  (hittp://www.aeb.gov.br/mini.php?secao=gpm) - Global Precipitation
Measurement (GPM) -, liderado pelas agéncias espaciais dos Estados Unidos (MASA) e do Japao (JAXA). As
pesquisas também serdo aplicadas & drea de mudangas 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.

Mesta drea em especial, 05 processos fisicos associados 3s nuvens de tempestade, que evoluem em escala de
alguns guildmetros, ainda sdo desconhecidos e descritos com pouca precisao pelos modelos numéricos de
previsao 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 entio descrever com maior
detalhamento os processos que envolvemn as particulas de chuva e gelo nas nuvens.

Sete regides, com diferentes regimes de chuva e padries cimaticos, foram escolhidas para a realizacdo das
campanhas. Os experimentos irdo cobrir regifes que costurmam ser atingidas pelos principais sistermas
convectivos do pais, que apresentam a formacao de nuvens guentes e de tempestades.

Leia mais...
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fseme Bleran

By Tande] Secta-f=ira, 28 d= outubro d= 2011

CAMPANHA DE BELEM

O projechs inics em junbes segurdo experimenhs de campo para eshedar ¢ melbomar misdedos de
e

bEmativa de o

P

Um mé= apls o enc=rramento da campaniha cientifica de Fortal=ra, comeca =m junio o s=gundo experimento de
campa do Projeto Chuva, que abd o final d= 2012 cobricd o= cidsdes. Desis ver, Beidm (PA) mard a zetde da
campantia, gqu= terd o0 mesma formato de de Fortelers. AMm dos trabalfios de coets de dedos, smecbeendo
diverses imifucies = sguipamentos, ==rd montado o Sstema de Oim=rvaclo d= Tempo S=vero, como em
Fortalera, para a emizsdo de alerias = avisos rnd:wdlfg'cm_. = 0 min-oursa - Prooessos Feicos deas e -,
woitado 2 slunos d= gradusc3n = ple-graduscln, re=titads para ser resizsdo ne Universidstde Federsl do Pard
(UFRA].

0 Projeto Chuva =ti 2ol a coondenacio geral do Centro d= Previs3o do Tempo = Bbudes Cemdtions: (CPTEC),
do Institulo Macionsl de Pesguises Epacias (INPE) = conta com financiamento da Fundsc3n d= Amparo &
Pequiza da Extada de S3o Paul (FAPESP).

0 fiooo principal da pesquiza zerd az Efes de ielalilidades que == formam na regifo cosbeira do continent=,
danda ofigem a2 grand=s sgiomersdos d= nuvens Cdmuls Membos. Mests Spocs do amo, est=s sglomersdos
p=netram o inte=rior da Amarfinia, provocando diwves inbermas. Bstas ciuves =30 fundamentsis a0 dima da
Flgresta Amarfnica. Por oubro kato, sles também provocam enchentes = prejuzos b cidsdes = melbrdpdes da
negiEa.

Para scompanfer o= silemes comeclives, o pegusador Frededoo Angelis, do OPFTEC/INPE, = um dos
coordenadones chenlifices do projeto, conta que Terd uiiizado durante 2 campanhia um dos mas Evancados
radan= meb=orobigior do mundo, com capacidade de deorminar diferentes lipe de precipitacio = parbicules
g inberior des nuvens, 0 resulleado & semelfante 2 uma Gomografie, =6 que des nuvens”, desiaca,

A evpectativa £ de gue s medides tragam datdos = informacles que ajudem & confecer melfior & estruturs des
s d= ilalilidades. O= dados tambdm poderdo s=r agicados =m dress d= pesgquisa de mudances cim&tices
= = andires dor ef=los dor serossdis (parlicul=s sospenses na simosfers) ne formacSo de nuvens de chiova,

O= processos de eletnificecis des muvens Também ==rdSo estudstdos nests campanha. O pesqusador da LSP,
Carles Augresto Morales, coontdena as ativiciates na dr=s = & colels d= dados.

Outrg r==ultsdo =sp=rads com grands =xpectativa £ 2 obbenc3o d= dados que permillicSo &5 noves geracles d=
zatdites meleorolfgiors estimar =z ciuves da regifio. As medides de campo z=rdo di=m ne especificaclo de
z=mmores a bondo de um satSile Drasideing, que fard parts do programa Giobel Precipitation Messunement (GPM
oy Mmdider (Gobeie de Frecgissio), 20D s derancs der sgincier mspssis dor Sxisdos Usidos (HASA) = do
Impa (JAXAY.

Melfioria das previsles — O pesqumader Luiz Auguesto Machedo afiema que o3 proc=s=os Tmios sssociados &=
nuvens d= lemp==iade, que svoiu=m =m =cals de sigure quilimetnos, sinds nSo =30 lotslment= confecidos = b
pouca precizSo na sus descricSo pelos modsios numdricos de previsSg de tempa = cima.

Com o aumento da reoiucio espacal dos atusis modelos, devido a0 maior poder computacional do novo
supmrcomputador do INPE (belizado d= Tupd), o= proc=s=os que =moivem == partioulss d= chuva = geio nas
ruvens terSa que e desoritos com maior detafamento. O pesquisador Saulo Freftss, também do OFTEC, rd
rodar, durant= a campaniia, um modsio de alta reoiocSo, com o ntuilto de testar = valdsr & previsS3o mediats

para a negesa.
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Sdo Paulo Lightning Mapping Array (SPLMA) station showing the VHF
(Channel 8, 162 MHz) ground plane antenna, sensor electronics and
computer package (left). Plot with horizontal and vertical projections of
1-hour source density for 0100-0200 UTC on 27-Nov-2011 encompassing
the LIS overpass 0131-0135 UTC and WWLLN observations (above).
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X-band dual-pol radar reflectivity CAPPI (dBZ ) with overlay of SPLMA VHF sources in pink (above left) on
11-Nov-2011. Cross-section of reflectivity (dBZ, upper right) and Zdr (dB, lower right) along 225 degree
azimuth. Region of frozen hydrometeors indicated by the high reflectivity and negative Zdr above the

melting level at ~4 km.
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Preliminary Results and
studies been done In
CHUVA Project
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Belem CHUVA PWV data
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* 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
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« Data Base — cloud process and ‘

microphysics using high
resolution model

Precipitacdo [mm/h]: 2011-04-17 12:00 - Inicializacdo: 2011-04-17 00:00 -36.9388, -3.8807
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Figura 5.1 — Campos de temperatura de brilho observada e simulada para os

canais de emissdo sobre o CMM. Coluna esquerda: TB

observadas pelo sensor TMI as 09:40 UTC. Coluna direita: TB
simuladas pelo RTTOV as 09:30 UTC de 18/01/2003.

Pvausnelu Ml v 0%
H

wwuw.cptec.inpe.br



Frequency of occurrence (%)

Frequency of cccurrence (%)

BTD(10.8 — 3.9)n/Warm Cloud

BTD(10.8 — 3.9)d/Warm Cloud

20 T 20 T
(a) (b)
&
15 B w15 B
g
1ar B RIS B
5
IS
2
5
50 R g 5 R
&
a Pe-x- Z L L L L a . - L L L L L
-21 -18 =15 =12 -9 -6 -3 0 3 & 9 -32 —-28 -24 —-20 -16 —12 -8 -4 Q 4 8
DTB (K) DTB (K)
BTD(6.2 — 10.8)/Warm Cloud BTD(B.7 — 10.8)/Warm Cloud
20 e e R g 20 : ; T T T T T
(c)
® (d)
151 N 5 15 ]
2
o
3
191 b S 10 B
5
&
5
5 1 ¢ s ]
=
a L a1 L L a
—-54 —48 —42 —-36 -30 —24 —-18 —12 -6 0 ] —4 3 4
T8 (K)
BTD(10.8 — 12.0)/Warm Cloud
20 - : - - -

Frequency of cocurrence (%)
a
T

(e)

2
D78 (K)
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BTDgs-12 para 0s trés centréides de nuvens quentes .
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Figure 1. Centrdides 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 gréficos
representam a frequéncia absoluta para cada centroide, e entre parentes a frequéncia relativa.
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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
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