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NAAMES Science Objectives

Overarching Science Goals
e (Goal #1: Define environmental and ecological controls on plankton communities to improve
predictions of their structure and function for a warmer future ocean
e (Goal #2: Define linkages between ocean ecosystem properties and biogenic aerosols to improve
predictions of marine aerosol-cloud-climate interactions for a warmer future ocean

NAAMES Baseline Science Objectives
o Objective #1: Characterize plankton ecosystem properties during primary phases of the annual
cycle in the North Atlantic and their dependence on environmental forcings
o Objective #2: Determine how primary phases of the North Atlantic annual plankton cycle interact to
recreate each year the conditions for an annual bloom
e Objective #3: Resolve how remote marine aerosols and boundary layer clouds are influenced by

plankton ecosystems in the North Atlantic




Case Study Analysis Approach

1. Avoid Seasonality
* November: Minimal transport -- minimal biogenic activity
 May: Prevalent long-range transport -- bloom
2. Take advantage of aircraft strengths
* Co-located remote sensing and in-situ measurements
e Ability to cover large spatial gradients

Hypothesis = Spatial gradients can be used to link ocean and
aerosol properties




Challenges of Spatial Analysis

1. Advection
 Decouples ocean source from measurement location
* Introduces non-marine aerosol

2. Clouds obscure remote-sensing

3. Clouds change composition and concentration of aerosols:
* Wet removal by rain/drizzle
 Aqueous production and re-distribution
* Airmass history is very difficult to assess

4. Meteorology is complicated




COL! = Saddle point
Low wind speeds
Weak, varying
transport
Subsidence
resulting
suppressed clouds
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~460 nm (one-way)
~6.3 hours between North points

MODIS-Aqua



6/1/16: Flight Overview
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6/1/16: Spatial Variability
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* Long-range source regions are Polar / “Clean”
* Especially for the North-end, transport was
very slow for ~4 days

FLEXPART runs by Bo Zhang



6/1/16: Spatial Variability
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6/1/16: Spatial Variability
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‘ = Profile locations
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6/1/16: Perfect Porpoise Profiles
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6/1/16: Aerosol Size Distribution
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6/1/16: Aerosol Size Distribution
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Summary and Conclusions







6/1/16: Meteorology
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Complications to Seasonality:
Similarity to Biomass Burning
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6/1/16: Flight Overview
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6/1/16: Perfect Porpoise Profiles
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