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glacier length changes in the Alps
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Motivation
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* Dynamic calibration can be used to
match model simulations with
observations
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=== MODEL RESULTS

E.G. MASS BALANCE

PERTURBATION

* Dynamic calibration can be used to

match model simulations with
observations

e But calibration is no validation

* No information for unknown periods
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Goal: time invariant calibration with uncertainty assessment

Vadret da Tschierva (with Roseg)

= é -~ individual runs
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Open Global Glacier Model
* 3 varying parameters for:
* input climate
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Goal: time invariant calibration with uncertainty assessment

Vadret da Tschierva (with Roseg)

1000
—s— Observed length change
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e 3 varying parameters for:
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30 Alpine glaciers

relative length change [m]
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* Select ensemble of runs

—3000

Cross-validate results
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= For details see uploaded display and join the break-out room
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additional material
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30 selected glaciers -> 25% of today’s glaciated area
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Model and data

* Open Global Glacier Model (OGGM) [1] * HISTALP [2] climate data

* Applicable to all glaciers * RGI [3] glacier outlines

* Excels at large scales * GLAMOS [4] length change
observations for Swiss
glaciers

* WGMS [5] length change
observations for the rest

Open Global Glacier Model
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Chosen calibration parameters

 precipitation m = PstPsolid — 1" T>meit + €
scaling factor
* Glen A - Ice flow m mass balance

r rameter e e . .
creep paramete psf precipitation scaling factor

°* mass balance bias . e
Psolig solid precipitation
T~melr temperature available for melt
¢ residual

1" temperature sensitivity
— calibrated against measurements

W universitat .
B inhsbruck  Matthias Dusch, EGU2020 CRS5.1, 07.05.2020



Chosen calibration parameters

° precipitation

i I Bedrock
Sca“ng faCtor — - = initial glacier surface
= —— 100yr simulation, Glen A factor 0.5
° Glen A - |Ce ﬂOW 23200 I | | | loozrsimulation. Glen A factor 3
creep parameter £
<
* mass balance bias 3
3
€
2

5.0 7.5 10.0 12.5 15.0 17.5 20.0
distance alonge flow line [km]

e Also: Elevation feedback — Volume difference
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Chosen calibration parameters

glacier mass balance [m w. e. a ']
° precipitation

scaling factor Mmeas = Mmodel — AM

* Glen A - Ice flow

Creep parameter ¢ bias Am derived from measurements

°* mass balance

i * subtracted in the model
bias

— negative values add mass
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Chosen calibration parameters

° precipitation
scaling factor

€ [1.0, 4.0], 0.25 steps (OGGM default: 1.75)

e Glen A - Ice flow €[1.0, 4.0], 0.5 steps (OGGM default: 1.0)

creep parameter

« mass balance bias € [-1.4, 1.0], 0.2 steps (OGGM default: +0)

* 1365 individual parameter combinations
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Influence of the different parameters

Mer de Glace (with Leschaux)
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Influence of the different parameters

Mer de Glace (with Leschaux)
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Influence of the different parameters

* Fixed:

GlenA=1.0
psf = 3.5

e Variable:
MB bias

relative length change [m]
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Select run ensemble

e reduce from all runs to 20%

* 10% smallest mean error > 0
* 10% smallest mean error < 0

* randomly select (Monte Carlo) 10-20 ensemble members

* choose best ensemble based on:
° coverage: percentage of observations within + 1 standard deviation

* MAE: mean absolute error of the ensemble mean

. il|- _RMSE_ — VAR
ensemble skill: SPREAD (SPREAD = Vv VAR)
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Some results
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Glacier de Argentiere
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—e— Observed length change
= run with min MAE

mmmm ensemble mean +/- 1 std
- ensemble mean

10 ensemble members:
coverage = 0.85
ensemble skill = 0.87
MAE ensemble = 162m
(min MAE run = 142m)
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Some results

1000
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—e— Observed length change
= run with min MAE

mmmm ensemble mean +/- 1 std
- ensemble mean

17 ensemble members:
coverage = 0.73
ensemble skill = 0.95
MAE ensemble = 208m
(min MAE run = 174m)
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Some results
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—e— Observed length change
= run with min MAE

mmmm ensemble mean +/- 1 std
- ensemble mean

12 ensemble members:
coverage = 0.72
ensemble skill = 0.96
MAE ensemble = 292m
(min MAE run = 167m)
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Some results
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Unterer Grindelwaldgletscher
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—e— Observed length change
= run with min MAE

mmmm ensemble mean +/- 1 std
- ensemble mean

14 ensemble members:
coverage = 0.72
ensemble skill = 0.82
MAE ensemble = 300m
(min MAE run = 207m)
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Some results

Glacier du Trient
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Thank you for your attention!

Matthias Dusch, Fabien Maussion, Kurt Nicolussi



References

Maussion, F., Butenko, A., Champollion, N., Dusch, M., Eis, J., Fourteau, K., Gregor, P., Jarosch, A. H., Landmann, J., Oesterle, F., Recinos, B.,

Rothenpieler, T., Vlug, A., Wild, C. T., and Marzeion, B.: The Open Global Glacier Model (OGGM) v1.1, Geosci. Model Dev., 12, 909-931,
doi:10.5194/gmd-12-909-2019, 2019.

I. Auer, et al.: HISTALP - historical instrumental climatological surface time series of the Greater Alpine Region. In: International Journal of
Climatology., 27, 17-46, doi:10.1002/joc.1377, 2006.

RGI Consortium (2017). Randolph Glacier Inventory — A Dataset of Global Glacier Outlines: Version 6.0: Technical Report, Global Land Ice
Measurements from Space, Colorado, USA. Digital Media. DOI: https://doi.org/10.7265/N5-RGI-60

GLAMOS (2018). Swiss Glacier Length Change, release 2018, Glacier Monitoring Switzerland, doi:10.18750/lengthchange.2018.

e W & =

WGMS (2019): Fluctuations of Glaciers Database. World Glacier Monitoring Service, Zurich, Switzerland. DOI:10.5904/wgms-fog-2019-12.
Online access: http://dx.doi.org/10.5904/wgms-fog-2019-12

W universitat

= innsbruck Matthias Dusch, EGU2020 CR5.1, 07.05.2020 14



	EGU 2020
	2 minute pitch
	2 minute pitch

	Thanks

