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® Ground-based measurements of the temporal variability of surface albedo, BRDF and SSA Figure 3: Instrumentation during ANT-Land 2013/14 ﬁ =
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\ 2 v v v 22
\\\\ _ I ! } . | Sk Sk w08 00
Instrumentation f = = i albedo C
\ . = 90
: : 91 =S - _ Max: 0.85
free surface area of air — snow interface B - 110 Min: 0.79
SSA in m?/kg = B — s Mean: 0.82 o
snow mass of sample . 2E2- - _ ‘ 100 (Z\) (7) {0.85 >
s ‘ ‘ . : 704 ®
T 7 o <
| E T "))
> Y604
cylindrical snow sample ! T 61 = <
Free surface area '3 - e - r |
. 60mm O === =27 - £ 0.8
; | == === < B
ICE-Cube System 5 = % / 40
(by A2 Photonic Sensors) g Y | /\_\
B i _ 30
- 3 3t Cascadel Cascade2 Cascade3
@1310nm inver heioht) IR 5 ! ! ! ! ! ' ' ! ' L1075 20-
N IS
: : 1 : == — Albedo | low-level cloud \ o
. i | . | == recipitation events
d0||y, O|Ong 100m prof||e 60mm §-__;__—‘7" | N===:ES __SsA ‘ abundance P P
(inner diameter) 60mm - = = , !, ; Bl
(inner diameter) \Jl/\l/ v v v v v \’_/\j'/ e -
. ‘ - . - . | | 0.9 -
Figure 10: Snow sampling for SSA measurement, 338 ! 34311 348! 355 356 363 3! s 13 18 |43 28
by etlbairiag s (AWI) . voar o bay of year [DOY]-/ temporal varlat|on| Nl G-
| + Precipitation
—e— SSA =}
, T SSA [m?/kg] B 805
Broadband radiation 80 |- Lo | Max: 72 1 no synoptic e .
= Min: 28 observations = M a
two CM22 pyranometers T r = | strong et ® cod 2
PY = T T precipitation T w12 2507
(Kipp&Zonen) g eof - events 07 3 4
= I T 0.6 T 10 50
- F | = 1T T q g:%?:li(pitation 0.5 o=
spectral range: 300-3600nm = = || | | events hige Koo
90 L h I N . 1 0.3
. : S |
1-min-mean values g s0[ . { 0.2 30-
. 1 — Cascadel ~Cascade2 ~ “Cascade3 W
. 5 0 LA ‘ - ... ' 0.75 20-
albedo uncertainty: +1.6% 344 354 364 o 19 29 clear sky 344 354 364 9 19 29
DOY
Flgure 11: Radiation rack with broadband DOY
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Part B: Daily mean of SSA values (100 samples); Part C: Correlation of seasonal broadband surface albedo (orange) with SSA (blue), peaks in SSA mirrored by albedo (O)
Part D: Cloud influence on broadband albedo (SSA - blue, surface albedo — orange, low-level cloud cover — grey color table)

5. Conclusions 6. Outlook

- surface roughness has significant effect on HDRF, especially in the forward scattering direction I. Retrieval of snow properties from remote sensing (SSA, surface roughness)

cloud abundance in the lowest cloud layer increases albedo by 3% Comparison with in situ measurements of snow properties

albedo increase by 3% is also provoked by SSA increase of 18m?/kg lll. Simulation and validation of temporal variability of snow optical properties
average precipitation induced increase in SSA is 20m2/kg by prognostic snow models (SCIATRAN, SNICAR, Crocus)
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