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Linking ground-based & satellite obs.
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BACCHUS
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BACCH US UAS payloads
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Mace Head Research Station
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180 Fig. 5. ECMWF 96 hours back trajectories arriving
at Mace Head for summer months (June, July and
August) for the period 1995-2002.
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Fig. 3. Wind speed and direction at Mace Head from
January 1990 to March 2002.

* Prevailing westerly-southwesterly sources from the Atlantic (about
51% of the time)

« Polluted air masses the UK and from mainland Europe during
anticyclonic conditions
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BACCHUS Mace Head Calender
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* 42research flights (~34 hours; 30 July — 28 August 2015); 50 total flights
* RPA flights complement ground-base aerosol and CCN observations
* Flights coordinated with satellite overpasses to link aerosol and clouds



Mace Head flight plans

Spiral profile 6 km legs at cloud base
(3350 m.asl) (1100 m.asl)
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Mace Head Landscape




Mace Head Operations

Bungee / ramp launch |




Aerosol-cloud closure studies (11 August 2015)

00CCN spectra (ground)
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Mace Head-UAS-VIIRS (2015.08.11)

Mace Head Remote Sensing
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Mixing of aerosol in MBL

L e 5 Ceilometer: Mace Head 2015.08.21

Aerosol Rain Cloud

aerosol 0

% gradient ‘ : h "
~~~~~~~~~ S Time |UTC)
o
BN
ffffffff 0
, © 500l ] 2500 i -]
well-mixed | 00
______ N
10 100 p=d
N (cm™) Aerosol mass (ug m™)

* Cloud layers often at ~ 400 and
above 2000 m at Mace Head

* Aerosol not always well mixed in
lower MBL; rarely mixed to ¥ 3
upper level clouds at 2000 m e
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BACCHUS UAS flights

 UAS used to study aerosol-cloud interactions

 Multiple aircraft instrumented for particular science
focus (aerosol, cloud, 3D winds)
 Mace Head Station, Ireland (August 2015)

» Multiple cloud levels and limited mixing of aerosol
throughout boundary layer

— One or two aerosol-cloud-satellite case(s)
(low aerosol concentrations —
marine sources)
— Many partial closures
(aerosol-cloud or cloud-satellite)




