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Radiative impact of impurity in snow
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' Positive feedbacks

~

e.g. [Flanner and Zender, 2006]
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' Positive feedbacks

e.g. [Flanner and Zender, 2006] e.g. [Doherty et al., 2013]
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CO | ora d O r|Ve r ba S| N [Painter et al., 2012 ; Skyles et al., 2012 ; Bryant et al., 2013]
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Figure 8. Change in snow-all-gone date (ASAG) with end of year dust concentrations. R? values are ’d,i’ 1
0.94 and 0.92 at the subalpine and alpine site, respectively. sJ 1
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End of Little Ice Age  rainteretal, 2013

llIIIIIIlIilIIIIllIIIIIIIIIIIIIIIIJI.J:'IIIIII-(IIIII

Pasterze
(s

1000 ¢

change in glacier length (m)

I.IIIIIlIIllIIIIIII.IlllIIIlIIIIIIII]lJ'IIIIIII!IIII

1500 1600 1700 1800 1900 2000
Year

Fig. 1. Change in glacier length (m) relative to the first year of measurement
for five Alpine gladiers (offset consecutively by 1,000 m for clarity). (/nset) The
locations of Glacier d' Argentiere, Rhonegletscher, Unterer Grindelwaldgletscher,
Pasterzegletscher and Hintereisferner, and Fiescherhorn and Colle Gnifetti ice
cores. The underlying gray crdes represent glader locations in the Alps from the
World Glacier Inventory (www.geo.unizh.chivgms).
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Greenland Ice Sheet (oumontetal, 2014]
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Modelling uncertainties

SSA= 10 m?kg?t, p=
300 kg m3, d=5 cm

SSA=5 m2kg1, p= 300
kg m3,d=10 m

DISORT simulations, diffuse albedo
Flanner et al., 2012 formulation for BC internal mixture and physical properties

Model developed and used in Dumont et al., 2014 ; Ginot et al., 2014 ; Carmagnola
et al. 2013
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Impurities physical properties

lce effective radius=500 pm
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[Flanner et al., 2012]
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[Dang et al., 2014]

Soot refractive index is relatively well constrained but its not the case for dust ...
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Impurities refractive indices
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lce refractive index
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Snow physical properties

b 1.00 T T

—  Pure snow

—  dust

- - dust, SSA+15%
dust, SSA-15%

1.00

f/’
A

0-0.¢

0.95} . 028 gl

000 |-{BE <o o S ‘ ; ; : :
090 T R T PO ................ :\, .................... ..................... -

Diffuse albedo
Diffuse modelled albedo

085 .......... B . ..................... . ..................... . .................... .

: 4 i B1 i P SN B2
500 550 600 650 700 750 800 850 900
Wavelength, nm

0.80

‘ ; i i i
400 500 600 700 800 900
Wavelength (nm)

0.80

Accuracy of SSA measurements in
Snow simulations the field

METEO
FRANCE

15




Vertical profile of impurity content
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Current measurements methods for
impurity content in snow often limits
the vertical resolution of the impurity
content profile (volume needed for
filtration for exemple)

The impurity content might vary a lot
in the first centimeters of the
snowpack (dry deposition, impurity
concentration due to melt ...)
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Conclusion
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All these simulations have been performed with the same dust content ...

Albedo decrease varies between -0.01 and -0.09 ~ in the visible wavelengths
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