Airborne and in situ ground-based measurements
of surface albedo, bidirectional reflectivity BRDF
and snow properties on the Antarctic plateau
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Basic meteorological data

Figure 5: Overview of the instrumentation during ANT-Land 2013/2014 on Polar 6 research aircraft (left) and Kohnen station (right)
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Pyranometer: Kipp & Zonen CMP22 Pyranometer: Kipp & Zonen CM22
Pyrgeometer: Kipp & Zonen CGR4 Pyrgeometer: Eppley Precision Infrared Radiometer
Measured quantity: Irradiance (F1 and F|), Wm?2 Measured quantity: lrradiance (F1 and F|), Wm?
Temporal resolution:  50ms Temporal resolution: 1min
Response time: CMP22: 5s, CGR4: 18s Response time: CM22: 55, PIR: 2s
Woavelength range: CMP22: 0.2-3.6pm Wavelength range: CM22: 0.2-3.6pm
CGR4: 4.5-42pm PIR: ~ 3.5-50pm
\\ Stabilization:  none / \\ /
SMART albedometer Airborne \ ﬁORAS Ground-based \
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Wm2nm', Wm2nmsr! Temporcl resolution: 155 Figure 4: Basic meteorological data during campaign: temperature (top left), relative humidity w.r.t.w. (top right) and wind speed (bottom)
Temporal resolution:  1s Wavelength range: 0.2-2.2pm
Stabilization:  Active, range: £6°, accuracy: 0.2°| |  Spectral resolution: Full width at half maximum: 2-16nm 4. Diurnal cycle of broadband radiation and snow shortwave albedo
Wavelength range: 0.3-2.1pm Mount: Kohnen station, radiation rack
Spectral resolution:  2-3nm (0.3-1.0pm),

\ 9-16nm (1.0-2.1pm) / \ /

/ BRDF camera Airborne/Ground-based \
CANON EOS 1D Mark llI/CANON EOS 6D

Measured quantity: Radiance (I1)
Spectral resolution: 3 channels (RGB)
Temporal resolution:  4s/1h

\_ Specifics:  180° fish-eye lense J

Figure 7: BRDF camera

" Automatic Weather Station Ground-based | \
Vaisala HMP155, Young Wind Monitor MA 05106-5
Measured quantities: p, T, u, F1, F|, wind,
Figure 6: Optical inlet of SMART (top), snow accumulation

irradiance as flux of radiation incident T | lution: Tmi
from total hemisphere (bottom) \_lemporal resolution: Imin averages /

Figure 8: Radiation rack with CORAS and broadband radiation sensors (left), automatic weather station (centre) and BRDF camera (right)
Instrument status during campaign

Figure 10: Top row: Shortwave irradiance on 2013/12/17 (left) and 2013/12/22 (right) with all-sky images of respective cloud situation,
Middle row: Longwave irradiance on 2013/12/17 (left) and 2013/12/22 (right),
Bottom row: Corresponding shortwave albedo on 2013/12/17 (left) and 2013/12/22 (right)

First interpretation:

—  Clear-sky irradiance measurements (2013/12/17) show almost undisturbed diurnal cycle, during night only shortly
affected by instrument shadow
—  Single cloud event also visible in albedo time series
— Influence of clouds depend on cloud optical thickness and cloud cover (2013/12/22):
= |solated Cirrus may increase downward shortwave irradiance through increased scattering
= Thicker clouds decrease downward shortwave irradiance through higher absorption
and increase downward longwave irradiance due to cloud temperature
— Increased shortwave albedo at larger solar zenith angles in contradiction to theoretical behaviour of plane
snow surface, may be due to shadows of textured surface (e.g. sastrugi, ripples,...)

5. Outlook

I. Retrieval of snow properties from remote sensing (SSA, surface roughness)

Il. Comparison with in situ measurements of snow properties

lll. Simulation and validation of temporal variability of snow optical properties

, by prognostic snow models (SCIATRAN, SNICAR, Crocus)
Figure 9: Synoptic situation and status of ground-based and airborne instruments during observation period (2013/12/10-2014/01/31)
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