Arctic Radiation and Turbulence Interaction Study
(ARTIST)

Jorg Hartmann, Frank Albers, Stefania Argentini,
Axel Borchert, Ubaldo Bonafé, Wolfgang Cohrs,
Alessandro Conidi, Dietmar Freese,

Teodoro Georgiadis, Alessandro Ippoliti,

Lars Kaleschke, Christof Liipkes, Uwe Maixner,
Giangiuseppe Mastrantonio, Fabrizio Ravegnani,
Andreas Reuter, Giuliano Trivellone, Angelo Viola

Ber. Polarforsch. 305 (1999)
ISSN 0176 - 5027



Contents

Abstract iiii
1 Scientific Objectives ) 1
1.1 Convection over polaroceansurfaces . . . . ... ... ....... 1
1.2 Stratus and stratocumulus clouds overseaice . . ... ... .. .. 1
1.3 Turbulent fluxes over roughseaice . . . . ... ... .. ....... 2
1.4 Boundary layer measurements at Ny-Alesund . . . . ... ... .. 2
1.5 Remotesensingofseaice . ... ........... ... .... 3
2 Instrumentation and Observational Procedures 4
2.1 Aircraftinstruments . . ... ... Lo Lo Lo 4
2.2 Equipment for microphysical measurements . . . . ... ... ... 5
2.3 Nevzorov LWC/TWCprobe . . ... ... ... .. ... ... ... 5
24 Ozoneanalysers . . . .. .. .. .. ... ... 6
2.5 Microwaveradiometers . . .. .. ... ... oL 6
2.6 ColorLine ScanneronPolar2 . . . ... .. ... ... . ..... 7
2.7 LineScannersonPolard . ... ... ... ... . 7
2.8 Aircraft missiontypes . . . .. T 8
2.9 Site and instrumentation at Ny-Alesund . . . ... ... ... .... 9
210Sodar . ... ... ... ..., D e 9
211 Tethersonde . . . .. .. .. ... ... ... ... ... 11
2.12 Surface radiationsensors . . . . .. ... ... ... ... PP 12
2.13 Surface turbulence equipment . . . . . ... ..o oL 12

2.14 Driftingbuoys . . . . . ... .. S 12



3 Measurement Inventory 13

8.1 Satellitedata . . . .. ... .. .. .. ... L 13
3.2 Airbornemissions . . .. ... ... L L 15
3.3 Ground based measurements at Ny-Alesund . . . . . ... ... .. 50
4 Examples of Measurements and Preliminary Results 53
4.1 Surface pressure and temperature from drifting buoys . . . . . . .. 53
4.2 Validation of radiation measurements . . . . . ... ... ... 57
4.3 Convective cell structure, 8 Aprit1998 . . . . .. . ... ... .. .. 59
4.4 Coldairoutbreak, 4 Aprit1998 . . . . . ... .. .. ... ... ... 60
4.5 Cloudparticles, 4 April 1998 . . . . . . . .. ... ... .. ..... 63
46 On-iceflow,27March1998 . . . . . . .. ... ... ... ...... 67
4.7 Microwave remote sensing of sea ice, 30 March 1998 . . . . . . .. 71

4.8 Low-level atmospheric structure and surface radiation at Ny-Alesund 74
5 References 80

6 Acknowledgements 81



