
Office  
of Science 

Office of Biological  
and Environmental Research 

  

  Green Ocean Amazon (GOAmazon) 
 

Atmospheric Component 
 

Sally McFarlane (ASR) 
with 

Wanda Ferrell (ARM), Renu Joseph (RGCM), Daniel Stover 
(TES), Ashley Williamson (ASR), Dorothy Koch (ESM) 



Department of Energy  •  Office of Science  •  Biological and Environmental Research 2  AGU 2013 Town Hall 

Background  
• The Amazon Basin is one of the Earth’s  primary heat 

engines and must be simulated robustly in earth system 
models.  

• Tropical deep convection is poorly understood and 
modeled, with insufficient observational data sets for 
model constraint.  

• Aerosols strongly influence cloud processes and in the 
Amazon aerosols are dominated by vegetative sources. 
Thus there is a strong and little understood connection 
between terrestrial ecosystems and the atmosphere.   

• The ARM Mobile Facility will be located downwind of the 
mega-city of Manaus, allowing a comparative study of the 
pristine environment outside of the plume and polluted 
environment within the plume 

• GOAmazon PI: Scot Martin, Harvard University 
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Manaus is a large source of pollution 
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Reference: Kuhn, U.; Ganzeveld, L.; Thielmann, A.; Dindorf, T.; Welling, M.; Sciare, J.; Roberts, G.; Meixner, F. X.; Kesselmeier, J.; 
Lelieveld, J.; Ciccioli, P.; Kolle, O.; Lloyd, J.; Trentmann, J.; Artaxo, P.; Andreae, M. O., “Impact of Manaus City on the Amazon Green 
Ocean atmosphere: Ozone production, precursor sensitivity, and aerosol load,” Atmos. Chem. Phys. 2010, 10, 9251-9282. 

 

Influence from urban plume 

Presenter
Presentation Notes
Example is from 2001 LBA field experimentThe deployment site is situated in the steady trade winds such that it experiences the extremes of: (i) a pristine atmosphere when the Manaus pollution plume meanders; and (ii) heavy pollution and the interactions of that pollution with the natural environment when the plume regularly intersects the site. 
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Reference: Kuhn, U.; Ganzeveld, L.; Thielmann, A.; Dindorf, T.; Welling, M.; Sciare, J.; Roberts, G.; Meixner, F. X.; Kesselmeier, J.; 
Lelieveld, J.; Ciccioli, P.; Kolle, O.; Lloyd, J.; Trentmann, J.; Artaxo, P.; Andreae, M. O., “Impact of Manaus City on the Amazon Green 
Ocean atmosphere: Ozone production, precursor sensitivity, and aerosol load,” Atmos. Chem. Phys. 2010, 10, 9251-9282. 

 

Presenter
Presentation Notes
Example from previous field campaign showing large variability of precursors and CCN depending on location inside or outside plume
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Science Questions 

• What are the interactions of an urban pollution plume with biogenic volatile 
organic compounds (BVOCs), especially the impact on the production of 
secondary organic aerosol (SOA), the formation of new particles, and 
biogenic emissions of aerosols and their precursors? 
 

• What are the influences of anthropogenic activities in the tropics on aerosol 
microphysical, optical, cloud condensation nuclei (CCN), and ice nuclei (IN) 
properties? 
 

• What is the role of the daily transition of convection from shallow to deep, 
including the effects of landscape heterogeneity on the evolution and dynamics 
of convective cloud systems?  

 
• What are the effects of aerosols on convective clouds and precipitation 

under different aerosol and synoptic regimes? 
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• What is the effect of 
pollution on these cycles 
and the coupling 
between them? 

Science Questions 
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Ground Sites 
• T0, Amazonian Tall Tower 

Observatory  - joint 
German/Brazilian aerosol 

• T1, National Institute from 
Amazonian Research in 
Manaus – aerosol and 
meteorological measurements 

• T2, Iranduba – University of São 
Paulo measurements of aerosol, 
CO2, SO2 

• ZF2, Terrestrial Ecosystem 
Science measurement sites –
surface flux instrumentation 
provided by DOE’s Terrestrial 
Ecosystem Science program.  

• CHUVA  - radar, radiometers, 
additional soundings • T3, Manacapuru – the ARM Mobile 

Facility + Mobile Aerosol Observing 
System + guest instruments 
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Deployment Timeline 

• GOAmazon Campaign: Jan, 2014 – Dec, 2015 
• Intensive Observational Periods: 

– wet season: 1 Feb - 31 Mar 2014 
– dry season: 15 Aug - 15 Oct 2014 

 

• ARM Mobile Facility + guest instruments shipped to 
Brazil: Nov, 2013 

• ARM Mobile Facility Installation: Dec, 2013 (in progress) 
• GOAmazon Opening Ceremony: Feb, 2014 
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AMF Installation in Progress at T3 
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ARM Mobile Facility 
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MAOS Instruments 
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ARM Aerial Facility 
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Presenter
Presentation Notes
Example of a proposed flight pattern



Department of Energy  •  Office of Science  •  Biological and Environmental Research 17  AGU 2013 Town Hall 

AAF Payload (1) 
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AAF Payload (2) 
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Further Information: 
http://www.arm.gov/sites/amf/mao/ 
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