ACCACIA
Aerosol-Cloud Coupling And
Climate Interactions in the Arctic



Field campaign

Boundary-layer flights looking at Arctic stratus,
aerosols and BL structure

Off ice (clean) flows

On ice flows

FAAM 146 & BAS Twin Otter — March 2013
— Kiruna & Svalbard

BAS Twin Otter — JJA 2013

Secondary aims

— Orographic flows around Svalbard?
— Polar lows?



Cloud Microphysical & Aerosol Properties - Deep Stratus Flight Profile

Liquid & Ice Water Profiles & Path

Above cloud turbulent entrainment velocities
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Cloud Microphysical & Aerosol Properties - Thin Stratus Flight Profile

High Profile to Examine Arctic Aerosol Haze & Inverted
Trace Gas Layers (e.g. Arctas, HIPPO)

Above Cloud Radiation & Aerosol/IN

Entrainment velocity

Below cloud Radiation & Aerosol/IN

—] Airborne Eddy Covariance Near

Surface Fluxes, H, L, 8*, T*, TKE

Tower micromet footprint validation

Arctic Stratus
Sheba ‘98.
Morrison et al.
2011
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Contributions from anthropogenic and open burning sources were comparable
during ARCTAS (April 2008)

Open burning influence peaks in mid-troposphere

Anthropogenic sources dominate in the lower troposphere

Arctic Black Carbon Aerosol
Fisher (2010) Harvard, Arctas Experiment 2008

o
average values are shown by the symbols, with the vertical dotted line
indicating +/— 1 standard deviation based on 10's data.
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