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Two extensive campaigns consisting of a number of different meteorological observations were carried out in Antarctic: over sea ice covered Weddell Sea during R/V Polarstern winter 2013 expedition and at Aboa, in western Dronning Maud Land during austral summer 2014-2015. Both campaigns were a part of the Finnish Meteorological Institute AMICO research project - Antarctic Meteorology and its Interaction with the Cryosphere and the Ocean. 
The aim of the winter campaign was to carry out measurements of the structure of the atmospheric boundary layer (ABL) by remotely piloted aircraft systems (RPAS). An unmanned aircraft SUMO (Small Unmanned Meteorological Observer) and a small quadrocopter were applied, both equipped with several meteorological sensors. The data from these airborne instruments were supplemented by Polarstern radiosonde soundings and meteorological observations from a mast, deployed on the sea ice during ice-stations. Work at sea was restricted to the operation of the RPAS’s during ice stations because take-off and landing was not possible from Polarstern. Altogether we had 8 ice stations of variable duration, but weather conditions were not always favourable for flying. The factors limiting operation on ice were strong wind (over 10 m/s), poor visibility due to low clouds or fog, and ice formation on the RPAS’s wings and propeller blades. SUMO was operated during 5 ice stations. The typical flight pattern for SUMO consists of vertical profiles with a maximum altitude between 1.0 and 1.7 km. In the case of lower profiles, two profiles were made during one flight. The quadrocopter was operated during 3 ice-stations. It has a quite slow ascending and descending rate and was used in order to get more precise measurements of temperature and humidity from the lowest 100 m layer of the atmosphere. Altogether, 75 RPAS flights were performed, turning out 100 single high-quality vertical profiles of temperature, humidity and wind. 
Summer campaign was a continuation for the four previous expeditions in 2006-2011. The measurement period was from 4 December, 2014, to 30 January, 2015. Two 10-m-high weather masts were set up, enabling measurements of the vertical profile of air temperature, wind speed, and wind direction. In addition, a set of sodar antennae was deployed in order to measure the structure of the atmospheric boundary layer. Radiation measurements were carried out in four different places. Also, two automatic tripod-type weather stations were installed to make year-around weather observations at the top of the Basen nunatak and near the coast. On sea ice, an automatic buoy was deployed for measurement of sea ice vertical temperature profile. Test flights with remotely piloted quadrocopters, equipped with meteorological sensors, were performed. For online data collection and monitoring, a local Wi-Fi network was set up. Profiles of snow density and temperature were measured, snow stratigraphy and grain types by layer were determined, and snow hardness was estimated. Snow grains were macro-photographed from six set depths down to 20 cm depth for snow grain size calculations. Spectral reflectance profile was measured from the same block of snow. Photographs were taken of a plate inserted in snow for surface roughness calculations. Snow spectral reflectance and albedo were measured on days with clear or completely overcast sky. Snow mass balance was measured by measuring the changes in surface height at three locations, and snow temperature profile evolution was measured using four logging temperature sensor setups. The main challenges during this expedition were related to strong winds. Windy weather with blowing snow had impact particularly on the sodar, snow and radiation measurements. 
