AT o

Karlsruhe Institute of Technology “ "

The impact of mineral dust deposition on
the snow albedo

Anika Rohde, S. Werchner, G. Hoshyaripour, H. Vogel, B. Vogel

Karlsruhe Institute of Technology (KIT) - Institute of Meteorology and Climate Research

02.03.20 - ICCARUS 2020



Objective and research questions ﬂ(".

® implementation of the impact of aerosols on the snow albedo in

Karlsruhe Institute of Technology

® quantification of the impact during major dust events

® feedbacks in the atmosphere
- shortwave radiation flux
—> surface temperature
—> air temperature

® high resolution simulations
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Aerosol Deposition on Snow (March 2018) ﬂ(“.
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Snow Albedo: Skiles et al., 2018 ﬂ(".
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New Implementation: Optical Grain Size ﬂ(".

Karlsruhe Institute of Technology

Snow Aging (Metamorphism)
= growth of ice crystals/snow

modified equation from MOSES 2.2
(Essery et al., 2001)
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New Implementation: Optical Grain Size

comparison to a laboratory study by
Kaempfer & Schneebeli, 2007

— isothermal growth in cold room
— temperature dependent growth

— but: laboratory conditions differ
from outdoor conditions (solar
radiation, wind, ...)
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Case Study PAMARCMIP
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ICON-LAM

* no ART (albedo of clean but aging snow)

* boundary data: 6h IFS

SSA is determined at 1310 nm.
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IceCube System
by A2 Photonic Sensors
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PAMARCMIP = F—

IceCube System
by A2 Photonic Sensors

SSA is determined at 1310 nm.
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Special thanks to E. Jakel, G. Birnbaum
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New Implementation: Spectral Snow Albedo _\ﬂ(IT

ttttttttttttttttttt f Technology

Mie Calculations:
« extinction coefficient
» scatter coefficient
e asymmetry factor

- New LUT in ICON (18 bands)

Spectral Snow Albedo according to
Wiscombe & Warren, 1980:
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Optically thin snow layer
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Dust Event March 2018 ﬂ(".
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horizontal resolution: 40 km
simulation time: 3 days
initial data: IFS & ICON-ART dust
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Results 22-03-2018 00:00 + 29.0 h
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Results 22-03-2018 00:00 + 72.0 h ﬂ(IT

near snow line:
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Summary and Outlook

New implementations in ICON-ART

® new variable: optical equivalent snow grain size
® aging of snow grains

® spectral snow albedo

® mixing of optical properties of snow and dust

Case studies

® Greenland (PAMARCMIP)
@ Dust Event 2018

Next steps
W |ayering of aerosol concentrations
® high resolution LAM-simulation

S
S
S

enator Beck Basin,
an Juan Mountains, Colorado
kiles et al., 2017
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