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MESA 
OBJECTIVES

1) a better understanding 
of the South American 
monsoon system and 
its variability,

2) a better understanding 
of the role of that 
system in the global 
water cycle

3) improved 
observational data 
sets, and

4) improved simulation 
and monthly-to-
seasonal prediction of 
the monsoon and 
regional water 
resources.





SALLJ Science goal
To understand the role of the South American
low-level jet in moisture and energy exchange
between the tropics and extratropics and
related aspects of regional hydrology, climate
and climate variability



•Quantification of the SALLJ intensity on a daily
basis.

•Diurnal variations of the SALLJ

•Structure of the Chaco heat low

SALLJEX Upper-air network

PIBAL 
Network

Radiosonde
Network



•Detailed description of the 3-dimensional structure of
the SALLJ
•The relationship between MCS and the SALLJ

•Structure of cold frontal surges near the eastern slopes of the Andes

•Description of mesoscale winds and moisture variability over the 
Altiplano

•Description of the heat low over the Chaco and NW Argentina

NOAA/P3 Missions in SALLJEX



•Determination of wet and dry
periods during the experiment
and their relationship with SALLJ 
events
•Providing ground truth estimates for
comparison with a hierarchy of numerical
simulations of rainfall in the region.

•Determining the accuracy of satellite-rainfall
estimates over the region.

SALLJEX daily precipitation network



SALLJEX Modeling Group

Models running at:CPTEC and Univ. of São Paulo 
(Brazil), CIMA and UBA (Argentina), Univ. of Maryland
and Univ. of Utah (USA), Univ. Of Chile (Chile) 
participated in modeling activities during and after the
field campaign



SALLJEX Post-Field Activities

•March 2003-:Data collection and quality control

•March 2003-:SALLJEX database construction
•March 2003-: SALLJEX related research starts

•23-26 April 2003: SALLJ/SWG Meeting in VPM6. 

•May 2003-:SALLJEX numerical experiments

•10-12 Dec 2003: SALLJEX Data Workshop. Buenos Aires, Argentina.

•31 January 2004: CLIVAR Exchanges issue for SALLJ

•SALLJEX related posters to the CLIVAR Conference

•VAMOS/SALLJ Contribution to GCOS Action Plan over South America



SALLJEX Master Dataset List at JOSSSALLJEX Master Dataset List at JOSS

www.joss.ucar.edu/salljex/dm/www.joss.ucar.edu/salljex/dm/
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SALLJEX 

DATA WORKSHOP
10-12 Dec. 2003, Buenos Aires, Argentina

Workshop objectives:

a) To assess what progress have been made on SALLJEX 
objectives.

b) To strength and arrange collaborations among the partipants in 
SALLJEX. 

c) To broaden participation in order to expand the analysis and 
modeling use of SALLJEX data by other scientists and their 
students

d) To determine follow-up SALLJEX activities
Workshop presentations in pdf format available at:  

http://www.joss.ucar.edu/salljex/workshop/



SALLJEX current investigations
THEME I: 

SALLJ MAIN 
FEATURES

SALLJ & NAL



“South American Low-level jet diurnal cycle and three dimensional 
structure”, Nicolini, Salio, Ulke, Marengo, Douglas, Paegle, Zipser

SALLJ 
horizontal and 

structure

SALLJ 

diurnal cycle

CHACO 
LLJs

00Z 06Z 
12Z 18Z



“Description of the Thermal Low 
characteristics using SALLJEX special 
observations”, Saulo, Ferreira, Mejia, 
Seluchi
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SALLJEX current investigations
THEME II: 
SALLJ and 
rainfall events 
(SESA, SACZ, 
Altiplano)

MCS and 
SALLJ

Cold surges



“Mesoscale Convective Systems activity during SALLJEX and the 
relationship with SALLJ events”, Zipser, Salio, Nicolini
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MCS Day

MCS Day



“Mesoscale Convective Systems activity during SALLJEX and the 
relationship with SALLJ events”, Zipser, Salio, Nicolini



“Variability of Moisture and Convection over the Central Andes during 
SALLJEX”, Falvey, Garreaud
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“Intraseasonal variability of the South American Low-Level Jet  during 
SALLJEX”, Vera, N.-Paegle, Liebmann, Saulo
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SALLJEX current investigations
THEME III:SALLJ 
modeling studies



SALLJEX current research lines
THEME IV: Other SALLJ related studies



SALLJEX Post-Field Activities

•March 2003-:Data collection and quality control
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•10-12 Dec 2003: SALLJEX Data Workshop. Buenos Aires, Argentina.

•31 January 2004: CLIVAR Exchanges issue for SALLJ

•SALLJEX related posters to the CLIVAR Conference
•VAMOS/SALLJ Contribution to GCOS Action Plan over South America
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VAMOS Contribution to 
GCOS

Project Brief: 
Enhancement of the 
GUAN network in Central 
South America

X Trinidad

X      Tabatinga



How Amazonia functions currently as a regional 
entity with respect to the natural cycles of water, 
energy, carbon, nutrient and trace-gases?

How will changes in land use and climate affect
the biological, chemical and physical functioning of 
Amazonia, including its sustainability and influence
on global climate?

TheThe twotwo overarchingoverarching questionsquestions of LBAof LBA



LBA in LBA in numbersnumbers
• 130 studies (30% completed) covering the 7 LBA themes
• Over 150 institutions from all Amazonian countries, US and EU
• Over 1200 participants (about 500 students; 160 PhD students)
• To date over 400 peer-reviewed articles in scientific literature
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100-10000 km
Bacia Amazônica
[obs. contínuas]

-1 km
Sítios para as Torres
[CIC + obs. contínuos]

1-10 m
Estudos de processos
Sítios para validação

Sítios para validação Sítios de estudos 
de processos

Sítios de validação
Alometria/Biometria
Alvos do SR

Estudo de processos
Fisiologia
Ótica de Fito-elementos
Câmara de solo
Isótopos
Hidráulica do solo
Química do solo

Medições de fluxo em torre
Química Atmosférica
Hidrologia de Micro Bacias
Química do escoamento

Modelos de escala de bacias
Análise de dados(4DDA)
Produtos de SR  de satélite
Transeções extensivas por avião 
Transeções ecológica

10-100 km
2 Áreas de estudo
Rondônia
Pará
[CIC + obs. Contínuas]

Validação dos algoritmos dos 
satélites
Meteorologia de mesoescala
Hidrologia de sub-bacias
Fluxos medidos na superfície e 
por avião (H,    ,CO2, gases-
traços, R      )
Validação do SR de superfície e 
de aviões
Química da Atmosfera

λE RESEARCH RESEARCH 
STRATEGY II: STRATEGY II: 
SCALING UPSCALING UP



Water Budget – Convection Modes -

• Role of Intraseasonal Oscillation in organizing convection in Amazon/Central Brazil;

• Moisture flux from North Atlantic

• Moisture exchange with Plata Basin

• Heat source: different vertical profiles – implication on remote response

SACZ Active Periods SACZ Inactive Periods



Realistic deforestation patterns: 
increase or decrease of precipitation?



2004  2005

Campanhas de medidas intensivas e monitoramento contínuo

Sinthesis
and 
Integration

WETAMC            Claire 2       DRYTOWET
Claire 1                          CIRSAN

BARCA



ABOUT MESA FUTURE 
DIRECTIONS

(From VPM6) 

•MESA Tier 2 goal: To integrate the objectives of the different programs in South 
America (SALLJEX, PLATIN, LBA) in an unified program. 

MESA & CSEs over South America

MESA Organization

Main questions: How is the response of circulation and precipitation over South 
America to slowly boundary conditions (SSTs and soil moisture)? Which is its 
impact on the water cycle? 

Low frequency modulation of the SAMS elements:
•SA see-saw pattern. 
•ITCZ-SACZ interaction
•Intraseasonal variability; MJO and other IOs
•Interannual variabilty; relative roles of internal vs forced variability. 
Land surface forcing. Role of remote and local SST.

MESA Tier 2 components:
Diagnostic and modeling studies
Enhance monitoring and/or Field Campaigns


