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1 Summary Hypothesis

ASignificantole of mixedphase clouds ithe Arctic energyudget _ _ _ _ _
A higher Ice fraction In mixegphase

AUncertain processes clouds shortens their lifetime by

- Droplet formation andce nucleation interaction with aerosol enhanced precipitation and reduces

- Persistenc®f boundary layeclouds despitgrecipitation =300, TWP=100 g their solar cooling by decreasing the
- Vertical and horizontal variabilityof ice and liquid water . :
cloud opticalthickness

- Resulting cloudadiative effectson Arctic energy budget
Fig.1: Surface radiative forcing of a mix@thase cloud.

ALack of comprehensive and complementabgervations

2 Research rationale 3 Research plan

Collocation ofirborne remotesensing and in sitabservations WP1: In situ observations of ice and aerosol particles (TROF

AACLOURampaign: - Polar 5 & @Gaircraft (80 flight hours eagh ACVI fomphysicachemicalcharacterizatiorcloud residualsand ambient aerosol
- Fundedby AWI in June 2017 7~ ANumber size, shape of cloud particlesth emphasis orice crystals

ATwoidenticalaircraft (in situ / remote sensing) - g — 3
ACollocationwithin 1 km (30610.000ft altitude) | E‘(()), - o un e e e
ALink to grounebased observations P> = Remote Sensing g iy
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- Ambient aerosol and residuals (IN, CCP = ;'j Fig 4: Example®f iceresiduegleft, ML-Cirrus)and cloudparticle (right, VERDIgharacterization

- Size distribution (0.0610>m) Fig 2 Straegyof collocatedin situ WP2: Vertical profiling of ice and liquid wateiNHK)
- Chemical composition and remote sensingmeasurements

ACCP. PIP. NDEAPSHAL OHolo duringACLOUD AVertical hydrometeor distributionfrom sensor synergy

oud particle and precipitation sidéstribution (0.6>m ¢ 6.4mm) AAmount and pattern oprecipitation
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e/Hawkimagingspectrometer
-0.3-2.2>m, <10 m spatial resolution
- Mapsof cloud phase, opticglroperties

AMicrowave Radar/radiometerfor Arctic CloudsNIiRAQ e | B eV
-94 GHz FMCW radar + 89 GHz passive channel 19:45 1950 19555  20:00  20:05

. . Time [UTC]
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AA; ]l:-)83 Blls/?xl)o'/l 213 / 34(E_I;|Im;|crz\walye adio heteI\/IAL' AW Fig. 5: Example cloud radar (NARVAL, HALO) and AMALI Lidar (RACEPAC, Polar 5)
rborne Mobile Aerosolidarfor Arcticresearch g l; ) measurements similar to the proposed setup.

—> Processes WP3 Horizontal mapping of ice by solar remote seng$liiyLL)

Specific Objectives E 5 Measurement
& J ynthesls P Re:::eeSe:si:g Aldentify small scale variabilityf cloud propertiesi{pc and downdrafts)
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"-: Fig.6: Radiance above clouds with high spatial
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Impact of aerosol particles WP4 Synthesis (ALL)
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Variability of cloud radiative i situ MWREmat properties and precipitation =
_ | - ACloudradiative forcing Fig.7: Measurement~  ©SSGSHIEERIEEIRIMSRI.
Fig 3: Topicsandwork packagesf BO3. AModel evaluation composit(ASTAR 2007).  lotitwde [°N]
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4 Role within(AC)3® & perspectives

Model evaluation Merging of Scales Validation Collaboration Wlthlr(AC) >

Input, comparison Spatial and temporal Direct measurements

ond parameterization S o rerieval products AEvaluation of Large Eddy SimulatioB83
"E02. AO1 AMiIRAobservations and data processing in close collaboration Rk =e
B2 AEvaluate the representativeness of groubnased aerosol characterizatioB@4) ="
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ATargetthe most relevant cloudegime
AOperation ofthe German research aircraftALOduring MOSAIC -
EH B0 - Extendthe observationgo higheraltitudes andlargerarea
- Improved and extended instrumentation




