
    Supplementary Figure 1 | Deflection of a heterogeneous Alpine lithosphere. Subsidence 

 due to the load of the LGM icecap for (a), a low rigidity1 (avg. EET for the Alps is 10 km) and 

(b), a high rigidity lithosphere (avg. EET = 70 km). avg. = average.    

 Supplementary Figure 2 | Effect of spatial variations in EET. Difference in lithospheric 

deflection, relative to a lithosphere with a uniform EET of a, 10 km and b, 70 km. 



 Supplementary Figure 3 | Results for increased erosional unloading. a, Deglaciation 

component. b, Uplift rate due to erosional unloading assuming that 90% of the postglacially  

eroded material has been exported. c, Comparison of the combined signal with the geodetic  

observations2–5. Note that the French leveling data was not used in the optimization (see main  

text for details). 



 Supplementary Figure 4 | Model error in a seismotectonic context. a, Seismogenic faults  

(black solid lines, http://diss.rm.ingv.it/share-edsf/), and focal plane solutions from the global  

Centroid-Moment-Tensor catalogue6 superimposed on a DEM of the study area. Negative errors 

indicate overestimation. b, Inset focusing on the Western Alps. Grey dots:  seismicity after NEIC, 

1973-2008. Thin solid lines are uplift contours modified after (ref. 7) and given in mm yr-1. Dashed 

lines show the uplift contours derived in this study (see Fig. 6). RV = Rhône Valley, TW = Tauern 

Window. 



 Supplementary Figure 5 | Map of mean annual precipitation. Mean annual precipitation 

was determined from rain-gauge measurements from 1971–20088, which were used to impose  

spatially variable maximum accumulation rates in the ice model. 

 Supplementary Figure 6 | Map of equilibrium line altitudes. Distribution of equilibrium 

line altitudes for the ice model, which best fits LGM ice-geometry indicators, i.e., moraines9  

and trimlines10–12. 



 Supplementary Figure 7 | Sensitivity of viscosity and modelled uplift rates to changes in 

EET. a, Root mean squared error (RMS) and viscosity (µ) as a function of the average EET. A 

minimum error occurs at 50 km with µ = 2.2 × 1020 Pa s. b, Modelled versus measured uplift  

rates for 20, 30, 40, 50, 60, and 70 km of EET. Blue circles = Swiss levelling data2,13. Orange  

triangles = Austrian levelling data3. Magenta diamonds = French Alps levelling data5. Yellow 

 rectangles = permanent GPS data4. Avg. = average 



Supplementary Table 1 | Data sources for measurements of valley-fill thicknesses.

River catchment Reference Method

Aare 14 drilling

Adige 15,16 drilling, seismic

Drau 17,18 drilling, seismic

Inn 19–21 drilling, seismic

Isar, Loisach, Lech 22 drilling

l'Isère 23 drilling

Reuss, Seez, Linth 24 drilling, seismic

Rhine 24–26 drilling, seismic

Rhône 26,27 seismic

Salzach 28,29 drilling, seismic

Sarca 15 seismic

Tagliamento 30 drilling, gravimetric

Ticino 26 seismic

Traun, Ens 29 drilling

Ubaye 31 seismic

 Supplementary Table 2 | Estimates of upper mantle viscosity (µ). 

Region µ (×1020 Pa s) Reference 

Antarctica 5 32

Hudson Bay 4 33

Fennoscandia 3–10 34

Great Britain 3–4 35

Australian coastline 2 36

European Alps 1.4–2.8 this study 

Basin and Range 0.18 37

Central Andes 0.01–1 38

Japan 0.5 39

Cascadia margin 0.05–0.5 40

Iceland 0.01–0.5 41
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