[' METEO Cold Regions Hydrology Workshop, April 2010, Innsbrtick

Assimilating albedo data to simulate

distributed glacier mass balance
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Glacier Surface Energy Balance
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Dally fluxes on Saint Sorlin glacier
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- thod Results Conclusions
Methods

A Using remote-sensing data (terrestrial &
spatial) to retrieve spatial and temporal
variations of glacier surface albedo

A Assimilating albedo data into a snow-
metamorphism model (CROCUS) to
simulate distributed glacier mass balance
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SAFRAN-CROCUS-MEPRA
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SAFRAN/CROCUS versus SEB measurements
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SAFRAN/CROCUS versus SEB measurements
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Conclusions

Simulated albedo versus measurements
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Albedo maps
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Validation measurements

Conclusions
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Albedo

Conclusions

Simulated versus measured albedo
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Validation measurements

Conclusions

326500.0

326000.0

325500.0

325000.0 —

324500.0

324000.0

I
Tongue
Small network

Centre

Accumulation

100}

Pic de
O0Et enda

+ + + + + + + + + + + + + +

+ + + + + + + + + o+ + o+
+ + + + + + + + o+ o+ + o+
+ + 5+ + + A+ o+ o+ + o+

» ‘/

©+

+ + + + + o+

+

+ + + + + + + + o+

y/

+ + + + + + + o+

Z

§95000.0

899500.0

900000.0

900500.0

901000.0

901500.0

902000.0

9025001

16



gl LUCCRR Results Conclusions

Stakes behaviour
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Stakes behaviour
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Summer 2008

Simulated cumulative mass balance, m.e.w
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Summer 2009

Simulated cumulative mass balance, m.« m w.e.
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Conclusions and future work

Using albedo maps improves simulations of distributed glacier mass
balance.

Possible improvements:

More frequent observations, influence of spatial resolution
Case when guess and observations are too far from each other

Other fluxes modelling especially turbulent fluxes

Perspectives
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Energy fluxes at one point
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Outlook

A How to assimilate albedo data into CROCUS

A Results on Saint Sorlin glacier summer 2008 and
summer 2009
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Deux difficultés
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Résultats photos i Année 2009
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¥ Abedo MRS
Résultats photos i Année 2009

Retrieved albedo from terrestrial photography

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

ults Conclusions

X

<&

O

x _

g

&

g 7
O
O

2

X

[ ] Measurements uncertainnties
A

12h00,anisotropic

9h00,isotropic

O [ <& 4 % %
> > > > >

15h00,isotropic

r r r r

r r r r

9h00,anisotropic -

15h00,anisotropic —

12h00,isotropic —

0.1

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Measured albedo

30



