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Methods

Glacier data

Glacier outlines of all ~215,000 glaciers covering an area of 705,739 km? are provided by
the Randolph Glacier Inventory (RGI, version 6) (23). Glacier-wide geodetic mass change rates
for each glacier from 2000 to 2019 (/) are used for model calibration. Frontal ablation data from
2000 to 2020 in the Northern Hemisphere (/3), South America (/2), and Antarctica (10, 11) are
used to calibrate marine-terminating glaciers. Annual and seasonal glaciological glacier-wide
mass balance data from 1979 to 2019 (32) are used for model validation (Figs. S23-26). Spatially
distributed sub-debris melt enhancement factors for all debris-covered glaciers (/7) are used to
account for the enhanced or suppressed melting due to debris thickness. The Open Global
Glacier Model (OGGM) (7) was used to compile these data sets with a digital elevation model
for each glacier to bin the data according to the glacier central flowlines. OGGM is also used to
estimate each glacier’s initial ice thickness, while ensuring that each region’s total glacier
volume matches the regional multi-model ice thickness estimates (/8) (see Model calibration).

Climate data

Monthly near-surface air temperature and precipitation data from ERAS (33) are used for
historical (1980-2019) simulations. Air temperature lapse rates are estimated using monthly air
temperature data from various pressure levels.

An ensemble of ten GCMs and three RCPs (RCP2.6, RCP4.5, and RCP8.5), i.e., the same
as those used by GlacierMIP (2), and an ensemble of 12 GCMs forced by four SSPs (SSP1-2.6,
SSP2-4.5, SSP3-7.0, and SSP5-8.5) are used for the projections (Table S3). Future simulations
are adjusted using additive factors for air temperature and multiplicative factors for precipitation
to remove any bias between the GCMs and ERAS5 data over the calibration period (2000-2019)
(14, 15).

Following the Intergovernmental Panel on Climate Change (34), mean global temperature
change from 2081-2100 compared to pre-industrial levels is computed by adding the observed
increase of +0.63°C from 1850-1900 until 1986-2005 to each GCM's projected temperature
increase between 1986-2005 and 2081-2100. Four GCMs also provided data for SSP1-1.9, which
are used to provide additional forcing for low mean global temperature change scenarios.
Projections are aggregated into +1.5°C, +2°C, +3°C, and +4°C temperature change scenarios
based on the global mean temperature change for each combination of GCM and emission
scenario with a tolerance of +0.25 for the 1.5°C scenario and 0.5 for all others.

Glacier modeling

The glacier evolution model is a hybrid model that uses the mass balance module of the
Python Glacier Evolution Model (PyGEM) (/4, 15) and the glacier dynamics module from
OGGM (7) to model every glacier independently from 2000-2100 for various ensembles of
GCMs, SSPs, and RCPs. The model computes the climatic mass balance (i.e., snow
accumulation minus melt plus refreezing) for each surface elevation bin using a monthly time
step. The model computes glacier melt using a degree-day model, accumulation using a
temperature threshold, and refreezing based on the annual air temperature (/4, 15). Glacier
geometry is updated annually using a flowline model based on the Shallow-Ice Approximation to
explicitly account for glacier dynamics (7) using a density of 900 kg m™ for converting mass to
volume. For marine-terminating glaciers, frontal ablation is modeled using a frontal ablation
parameterization coupled to the ice dynamical model. Mass is removed at the glacier front when
the bedrock is below sea level using an empirical formula (35). Mass changes are converted to




sea-level change using an ocean area of 3.625 x 108 km? (36). The glacier contribution to sea-
level rise is corrected to account for the effect of grounded ice below sea level displacing ocean
water for marine-terminating glaciers (8).

Model calibration

The mass balance model uses three parameters, i.e., temperature bias, precipitation factor,
and degree-day factor of snow (a ratio of 0.7 between the degree-day factor of snow and ice is
used to estimate the factor for ice), that are assumed constant in time. The temperature bias and
precipitation factor downscale the GCM data to the glacier-scale, and the degree-day factors
control melt rates. Bayesian inference is used to calibrate the three parameters for each glacier
based on Markov Chain Monte Carlo (MCMC) methods (74, 15) with geodetic mass balance
data from 2000-2019 (/) and a mass balance emulator for each glacier. An independent emulator
for each glacier was derived by performing 100 present-day simulations based on randomly
sampled model parameter sets and then fitting a Gaussian Process to these parameter-response
pairs. This model was then substituted for PyGEM within the MCMC sampler, which reduced
the computational expense by two orders of magnitude. For all Gaussian process emulators, we
use the squared-exponential covariance function, which has hyperparameters controlling the
characteristic amplitude and correlation length scale, along with a Gaussian likelihood model
(with observation noise hyperparameter) and a constant mean. We optimize hyperparameters by
maximizing the marginal log-likelihood (37) using the Adam optimizer (38§).

A comparison of the MCMC methods using the emulator versus full model simulations for
a subset of 2500 randomly selected glaciers was performed. The posterior predictive distribution
of the mass balance and marginal posterior distributions of the temperature bias, precipitation
factor, and degree-day factor of snow agree well, especially for glaciers with an initial area
greater than 1 km? (Fig. S27). Specifically, 95% of the differences in the median of the posterior
predictive distribution for the mass balance are between -0.06 to 0.04 m w.e. yr'!, which is well
below the mean uncertainty associated with the geodetic mass balance data (0.27 m w.e. yr'!)
(Hugonnet et al. 2021). The differences for the marginal posterior distributions of the
temperature bias are -0.45 to 0.64°C, precipitation factor are -0.32 to 0.35, and the degree-day
factor of snow are -0.57 to 0.70 mm w.e. d! °C"L. These differences in the marginal distribution
are less than the normalized median absolute deviation associated with the full simulation for
each parameter (0.86°C for the temperature bias; 0.55 for the precipitation factor; and 1.29 mm
w.e. d! °C! for the degree-day factor of snow). Given that most glaciers smaller than 1 km? are
projected to completely disappear regardless of the future climatic forcing, the use of emulators
should have minimal impact on the projections.

The prior distributions for the degree-day factor were based on previous data (39), while the
temperature bias and precipitation factor were derived using a simple optimization scheme (/4),
which provides an approximation of the regional joint prior distribution for each RGI Order 2
subregion. The temperature bias assumes a normal distribution and the precipitation factor
assumes a gamma distribution to ensure positivity. Glacier-wide winter mass balance data (32)
were used to determine a reasonable upper-level constraint for the precipitation factor for the
simple optimization scheme.

The glacier dynamics model relies on a single parameter (ice viscosity) that is calibrated at
the regional level to match the multi-model ice volume estimates (/8). The same value is then
used for the projections. In future simulations, the initial ice thickness is estimated for each
glacier, GCM, scenario, and set of model parameters using a mass-conservation inversion
approach (7), which enables the simulations to account for uncertainty associated with the initial




ice thickness (Table S4). The uncertainty associated with the initial ice thickness varies
regionally ranging from £2 to +9%. This range of uncertainty captures most of the regional
differences between a recent estimate of ice thickness (40) compared to the multi-model
“consensus” estimate (/8) used in our study. In regions where differences are larger (e.g., High
Mountain Asia, Greenland Periphery), one can expect the glacier contribution to sea-level to
vary by roughly the same percentage as the differences in initial volume (§).

Marine-terminating glaciers

Marine-terminating glaciers have an additional frontal ablation parameter that is assumed
constant in time and calibrated for each individual glacier to match frontal ablation data (/0—13)
(Fig. S28). The frontal ablation calibration is performed independently of the Bayesian
calibration scheme to avoid circularity issues associated with the frontal ablation, climatic mass
balance, and ice thickness inversion. The optimization is performed using a bisection method.
The initial ice thickness is estimated using the mass balance parameters assuming the glacier is
land-terminating. Then a forward simulation from 2000-2019 is run to estimate the frontal
ablation. If a dynamic instability error occurs during the forward simulation (8% of glaciers), the
glacier dynamics model uses mass redistribution curves instead (8, /5). Uncertainty associated
with the frontal ablation parameter is estimated by performing the optimization to match +1
standard deviation of the frontal ablation data (/0—13). The frontal ablation parameter is assumed
to have a truncated normal distribution based on the mean, standard deviation, and lower and
upper bounds of 0.001 and 5 (8). For quality control, we combined the frontal ablation and
geodetic mass balance observations to estimate climatic mass balances (36). For some glaciers,
the resulting climatic mass balances are unrealistic due to errors in the RGI outlines and/or poor
glacier thickness and velocity data used in frontal ablation calculations. For these glaciers, we
assume frontal ablation is overestimated and reduce the frontal ablation to ensure the climatic
mass balance is within three standard deviations of the regional mean from the geodetic mass
balance data. The Antarctic and Subantarctic region has the sparsest frontal ablation data, so the
region’s median frontal ablation parameter and corresponding standard deviation is used for
glaciers that lack frontal ablation data.

Inclusion of frontal ablation when estimating initial ice thickness increases the mass of ice
(41), globally by 16% and regionally from less than 1% (Arctic Canada North) to 48% (Antarctic
and Subantarctic), compared to excluding frontal ablation. The increase in initial ice thickness
primarily occurs at the glacier terminus such that 57% of the additional mass is below sea level.
Globally, the percentage of mass below sea level increases from 10% (excluding frontal ablation)
to 17% (including frontal ablation) and the initial mass in units of potential sea-level equivalent
increases by 23 mm SLE when including frontal ablation.

Model uncertainty

For each GCM and future climate scenario (RCP or SSP), 50 simulations are run based on
the posterior distributions from the Bayesian inference to account for model parameter
uncertainty. Regional results are derived by aggregating the median of these individual glacier
runs and uncertainty is shown as the ensemble median and 95% confidence interval for each
scenario. The only exception is the uncertainty associated with the annual frontal ablation rates.
Since the frontal ablation parameterization is insensitive to temperature and precipitation forcing
and not coupled to an ocean model, the multi-GCM uncertainty underestimates the actual
uncertainty. Instead, the 95% confidence interval accompanying the mean annual frontal ablation
rate is based on the model parameter uncertainty assuming glacier frontal ablation rates are
perfectly correlated within the same region and individual regions are independent.
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Fig. S1.

Global and regional rates of glacier contribution to sea-level change from 2015 to 2100 for
global temperature change scenarios in 2100 relative to pre-industrial levels. Colors depict the
ensemble median and shading indicates the 95% confidence interval (shown only for the +1.5°C
and +4°C scenarios). The number of glacier projections with different GCMs and SSP scenarios
that fall into each temperature change scenario is shown in the legend. Regions are ordered by
their total mass loss. Note the scale varies among panels.
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Fig. S2.

Global and regional projections of the cumulative contribution from annual glacier mass change
to sea level rise (SLR) from 2015 to 2100 for global temperature change scenarios. Colors depict
the ensemble median and shading indicates the 95% confidence interval (shown only for the
+1.5°C and +4°C scenarios). The number of glacier projections with different GCMs and SSP
scenarios that fall into each temperature change scenario is shown in the legend. Regions are
ordered by their total mass loss. Note the scale varies among panels.
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Fig. S3.

Global and regional mass from 2015 to 2100, relative to 2015, for global temperature change
scenarios. Colors depict the ensemble median and shading indicates the 95% confidence interval
(shown only for the +1.5°C and +4°C scenarios). The number of glacier projections with

different GCMs and SSP scenarios that fall into each temperature change scenario is shown in
the legend. Regions are ordered by their total mass loss.
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Fig. S4.

Global and regional area-averaged annual glacier mass balance from 2015 to 2100 for global
temperature change scenarios in 2100 relative to pre-industrial levels. Colors depict the ensemble
median and shading indicates the 95% confidence interval (shown only for the +1.5°C and +4°C
scenarios). An 11-year running mean is used to reduce variability in individual years. The
number of glacier projections with different GCMs and SSP scenarios that fall into each
temperature change scenario is shown in the legend. Regions are ordered by their total mass loss.
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Fig. S5.

Spatial distribution of the year of maximum annual glacier mass loss (Gt) for +1.5°C. Tiles are
aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and 74° latitude and 2°x2° above 74°
latitude to represent approximately 10,000 km: each. Circles are scaled based on glacierized area
in 2015 and are colored by the year of maximum mass loss. Tiles that have experienced complete
deglaciation by 2100 are marked by black circles. An 11-year running mean is used to reduce
variability in individual years.
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Spatial distribution of the year of maximum annual glacier mass loss (Gt) for +2°C. Tiles are
aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and 74° latitude and 2°x2° above 74°
latitude to represent approximately 10,000 km: each. Circles are scaled based on glacierized area
in 2015 and are colored by the year of maximum mass loss. Tiles that have experienced complete
deglaciation by 2100 are marked by black circles. An 11-year running mean is used to reduce
variability in individual years.

10



Peak Mass Loss (yr)

o
“ie o o South Georgia and Central Islands | oo
: - " ". 8 e - ® . w
O10* .o o : .

West and Peninsula East 1

Fig. S7.
Spatial distribution of the year of maximum annual glacier mass loss (Gt) for +3°C. Tiles are
aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and 74° latitude and 2°x2° above 74°
latitude to represent approximately 10,000 km: each. Circles are scaled based on glacierized area
in 2015 and are colored by the year of maximum mass loss. Tiles that have experienced complete
deglaciation by 2100 are marked by black circles. An 11-year running mean is used to reduce
variability in individual years.

11



Peak Mass Loss (yr)

South Georgia and Central Islands | . ©
e es o+ ® ° oce
. v $ %

0104 PR X X '..r".
[West and Peninsula| [East 1]

Fig. S8.
Spatial distribution of the year of maximum annual glacier mass loss (Gt) for +4°C. Tiles are
aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and 74° latitude and 2°x2° above 74°
latitude to represent approximately 10,000 km: each. Circles are scaled based on glacierized area
in 2015 and are colored by the year of maximum mass loss. Tiles that have experienced complete
deglaciation by 2100 are marked by black circles. An 11-year running mean is used to reduce
variability in individual years.
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Fig. S10.

Global and regional projections of the annual precipitation anomaly for glacierized regions from
2015 to 2100 for SSP2-4.5. Colors depict the GCMs. 11-year running mean used to reduce noise.
Text shows mean precipitation for each region of all GCMs in 2015. Regions are ordered by
their total mass loss.
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Spatial distribution of the ensemble median glacier mass remaining by 2100, relative to 2015, for
the +1.5°C scenario. Tiles are aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and
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Spatial distribution of the ensemble median glacier mass remaining by 2100, relative to 2015, for
the +3°C scenario. Tiles are aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and 74°

latitude and 2°x2° above 74° latitude to represent approximately 10,000 km: each. Circles are

scaled based on simulated glacierized area in 2015 and are colored by normalized mass

remaining. Tiles that have experienced complete deglaciation by 2100 are shown in white and

outlined by a black circle.
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Spatial distribution of the ensemble median glacier mass remaining by 2100, relative to 2015, for
the +4°C scenario. Tiles are aggregated by 1°x1° below 60° latitude, 2°x1° between 60° and 74°
latitude and 2°x2° above 74° latitude to represent approximately 10,000 km: each. Circles are
scaled based on simulated glacierized area in 2015 and are colored by normalized mass
remaining. Tiles that have experienced complete deglaciation by 2100 are shown in white and
outlined by a black circle.
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Fig. S14.

Impact of frontal ablation on projected mass change for Columbia Glacier, Alaska; Storbreen,
Svalbard; and Austre Torellbreen, Svalbard. Surface elevation along the glacier flowline at 2100
for ensembles of temperature change scenarios (colored lines) with frontal ablation (A, C, E)
included and (B, D, F) excluded in the simulations. Insets show mass change relative to 2015.
Text shows the mass in Gt in 2015. The bed topography is internally derived for each model run
so the ice thickness is consistent with the mass-balance gradient, and therefore differs between

the two cases.
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Fig. S15.

Global and regional mass balance components from 2000 to 2100 for the +1.5°C global mean
temperature scenario by 2100 relative to pre-industrial levels. Components are averaged over 20-
year periods. Regions are ordered by their total mass loss.
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Fig. S16.

Global and regional mass balance components from 2000 to 2100 for the +2°C global mean
temperature scenario by 2100 relative to pre-industrial levels. Components are averaged over 20-
year periods. Regions are ordered by their total mass loss.
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Fig. S17.

Global and regional mass balance components from 2000 to 2100 for the +3°C global mean
temperature scenario by 2100 relative to pre-industrial levels. Components are averaged over 20-
year periods. Regions are ordered by their total mass loss.
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Global and regional mass balance components from 2000 to 2100 for the +4°C global mean
temperature scenario by 2100 relative to pre-industrial levels. Components are averaged over 20-
year periods. Regions are ordered by their total mass loss.
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Fig. S20.

Impact of frontal ablation on projected mass change. Regional glacier mass evolution, relative to
2015, for four global mean temperature change scenarios by 2100 relative to pre-industrial levels

(colors) accounting for frontal ablation (solid lines) and treating marine-terminating glaciers as

land-terminating glaciers (dotted lines) for various regions with marine-terminating glaciers.
Text shows the percent change of not accounting for frontal ablation compared to when it is

included.
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Fig. S21.

Impact of accounting for debris cover on projected mass change for Khumbu Glacier, Nepal and
Tasman Glacier, New Zealand. Surface elevation along the glacier flowline at 2050 for
ensembles of temperature change scenarios (colored lines) with debris (A, C) included and (B,
D) excluded in the simulations. The cross sections are shown in 2050 to showcase the inverted
mass balance gradient and separation of glacier tongues. Insets show mass change relative to
2015. Text shows the mass in Gt in 2015. The bed topography is internally derived for each
model run so the ice thickness is consistent with the mass-balance gradient, and therefore the bed
topography and initial mass differs between the two cases.
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Impact of debris cover on projected mass change. Regional glacier mass evolution, relative to

2015, for four global mean temperature change scenarios by 2100 relative to pre-industrial levels
accounting for debris compared to assuming clean ice in place of debris for various regions with

significant debris-covered areas. Text shows the percent debris cover by area (24) and mean

debris thickness (/7).
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Fig. S23.

Validation of modeled glacier-wide mass balance (Bxoq) compared to glaciological observations
(Bobs) at annual and seasonal timescales (32). Validation for each region at annual and seasonal
timescales are shown in Figs. S24-26. Bias and mean absolute error (MAE) shown in m w.e.
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Validation of modeled annual glacier-wide mass balance (B,) compared to glaciological
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Comparison of posterior distributions as a function of glacier area when applying the Markov
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Table S1.

Percentage of projected global and regional glacier mass loss by 2100, relative to 2015, for RCP
scenarios from this study and a recent multi-model study (2). In 47 of the 57 regional cases, the

regional relative mass losses (ensemble medians) are greater than the multi-model study (those
greater than 15% are bolded). Note that uncertainty associated with Marzeion et al. (2) is
expressed as 90% confidence interval based on up to 11 glacier models and 10 GCMs. This

study reports ensemble median and 95% confidence interval. Projections for SSPs are shown in

Table S5.
RCP2.6 RCP4.5 RCP8.5
This Marzeion | This Marzeion | This Marzeion
Region study etal. (2) | study etal. (2) | study etal (2)
Alaska 49+16 27421 | 5416 32424 | 6718 44427
W Canada & US 7621  64+30 | 94+19  78+29 99+6 90423
Arctic Canada North 16+8 12+13 18+8 18+13 | 24+£13  27+18
Arctic Canada South 41+£26  23+£27 | 46+26  33+£30 | 63+24  48+32
Greenland Periphery 3415 22424 | 37£15 29426 | 55+£18 42429
Iceland 38427 30435 | 50+£34 40447 | 62437 55445
Svalbard 2712 35434 | 39429 50436 | 57433  66+36
Scandinavia 72433  53+34 | 87+22  68+34 93+9 84424
Russian Arctic 2111 26426 | 27423 38429 | 43426 52431
North Asia 7722  62+41 | 8710 79438 95+5 90+30
Central Europe 78+14  68+31 93+9 83+22 99+3 95+13
Caucasus & Middle East | 71+27  68+33 | 79+14  83+19 9744 94+13
Central Asia 45+£26 44428 | 63+23  61+24 | 80+17  74+19
South Asia West 34419 34426 | 53£23 48428 | 69+20  63+27
South Asia East 7115  50+38 | 83+10 67435 94+4 83+27
Low Latitudes 69+25  74+43 | 8811  89+24 98+2 98+13
Southern Andes 3815 23427 | 49+17 30427 | 68+20  46+26
New Zealand 53425 44445 | 74+18 58433 93+9 79427
Antarctic & Subantarctic | 11+£5 7£12 15+£7 13£11 | 20+14  16*19
Global 26+8 18+13 | 3110  27+15 | 43+13  36+20
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Table S2.

Projected global and regional glacier contribution to sea-level rise (mm SLE) by 2100, relative to 2015, for RCP scenarios from this
study and a recent multi-model study (2). Global excluding Greenland Periphery (G) and Antarctic and Subantarctic (A) are shown as
well. ‘Uncorrected’ refers to the projections that assume mass losses below sea level contribute to sea-level rise, consistent with
assumptions in the multi-model studies. Note that uncertainty associated with Marzeion et al. (2) is expressed as 90% confidence

interval based on up to 11 glacier models and 10 GCMs. This study reports ensemble median and 95% confidence interval. Projections
for SSPs are shown in Table S5.

RCP2.6 RCP4.5 RCP8.5
This This study ~ Marzeion This study ~ Marzeion This This study ~ Marzeion

Region study  (uncorrected) etal. (2) | This study (uncorrected) etal. (2) study  (uncorrected) etal. (2)
Alaska 2248 2248 14+11 24+8 25+8 19+13 3149 319 25415
W Canada & US 2+1 2+1 1+1 240 240 241 240 240 2+1
Arctic Canada North 11+6 12+7 10£10 12+6 13+6 16+15 17+10 19+11 24420
Arctic Canada South 8+6 8+6 5+6 10+6 10+6 77 13+6 13+6 1147
Greenland Periphery 12+6 13+6 9+10 13+6 14+6 12+11 21+7 2248 18411
Iceland 443 443 243 5+4 5+4 4+4 6+4 6+4 543
Svalbard 5£2 6+3 77 746 8+7 1149 11+7 12+8 1448
Scandinavia 0+0 0+0 0+0 1+0 1+0 0+0 1+0 1+0 0+0
Russian Arctic 5+4 945 10+8 8+9 12+11 14+11 14+10 19+13 20+12
North Asia 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Central Europe 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Caucasus & Middle East | 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Central Asia 442 442 4+3 542 5+2 6+3 7+2 7£2 6+4
South Asia West 2+1 2+1 3+2 442 442 442 542 542 543
South Asia East 1+0 1+0 1+1 240 240 2+1 240 240 2+1
Low Latitudes 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Southern Andes 5£2 5+£2 3+4 642 6+2 443 9+3 943 6+4
New Zealand 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Antarctic & Subantarctic | 6+£5 15+7 9+15 10+7 20+10 16+13 15+14 27421 20+24
Global (excl. A & G) 70+30 77+31 61+41 89437 95440 91453 124+41 133+46 121464
Global 90+36 106+37 79+56 114+44 132+47 119+66 163£53 187+61 159486
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Table S3.

Ensemble of GCMs, RCPs, and SSPs used to force the glacier evolution model from 2000-2100.
In total, 82 climate projections were used.

Number
Scenario of GCMs GCMs
SSP1-1.9 4 EC-Earth3, EC-Earth3-Veg, GFDL-ESM4, MRI-ESM2-0
SSP1-2.6
SSPD.45 BCC-CSM2-MR, CESM2, CESM2-WACCM, EC-Earth3,

' 12 EC-Earth3-Veg, FGOALS-3-L, GFDL-ESM4, INM-CM4-8,
SSP3-7.0 INM-CM5-0, MPI-ESM1-2-HR, MRI-ESM2-0, NorESM2-MM
SSP5-8.5

RCP2.6 CanESM2, CCSM4, CNRM-CM5, CSIRO-Mk3-6-0, GFDL-CM3,
RCP4.5 10 GFDL-ESM2M, GISS-E2-R, IPSL-CM5A-LR, MPI-ESM-LR,
RCPS8.5 NorESM1-M
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Table S4.

Global and regional ice volume in 2015 reporting ensemble median and 95% confidence interval.

Region +1.5°C +2°C +3°C +4°C
Alaska 18.45+0.45 18.62+0.50 18.75+0.28 18.92+0.39
W Canada & US 0.95+0.05 0.96+0.07 0.97+0.04 0.97+0.05
Arctic Canada North 29.15+1.09 29.40+1.33 29.89+1.66 30.39+1.54
Arctic Canada South 8.42+0.20 8.47+0.15 8.53+0.17 8.57+0.17
Greenland Periphery 15.42+0.37 15.55+0.43 15.76+0.44 15.90+0.33
Iceland 3.88+0.11 3.87+0.14 3.94+0.17 3.98+0.16
Svalbard 8.36+0.35 8.41+0.29 8.61+0.32 8.81+0.39
Scandinavia 0.28+0.01 0.28+0.01 0.28+0.01 0.28+0.01
Russian Arctic 17.58+0.57 17.72+0.50 17.91+0.55 18.17+0.55
North Asia 0.11+0.00 0.11£0.01 0.12+0.00 0.12+0.00
Central Europe 0.11£0.01 0.11+0.01 0.11+0.01 0.11+0.01
Caucasus & Middle East 0.05+0.00 0.05+0.00 0.05+0.00 0.05+0.00
Central Asia 3.20+0.06 3.25+0.09 3.32+0.06 3.39+0.05
South Asia West 2.76+0.05 2.794+0.09 2.86+0.08 2.92+0.07
South Asia East 0.77+0.01 0.784+0.02 0.79+0.02 0.80+0.01
Low Latitudes 0.09+0.00 0.09+0.01 0.09+0.00 0.09+0.00
Southern Andes 5.06+0.09 5.09+0.11 5.18+0.10 5.22+0.12
New Zealand 0.06+0.00 0.06+0.01 0.06+0.01 0.07+0.01
Antarctic & Subantarctic 54.10+1.39 54.36+1.49 55.50+1.78 56.59+1.79
Global 168.8742.91 170.35£3.66  172.93+4.01 175.15+£3.93
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Table S5.

Percentage of projected global and regional glacier mass loss by 2100, relative to 2015, and glacier contribution to sea-level rise (mm
SLE) from 2015 to 2100 for SSP scenarios. Global excluding Greenland Periphery (G) and Antarctic and Subantarctic (A) are shown
as well. The reported values are the ensemble median and 95% confidence interval.

Mass loss,

relative to 2015 (%)

Sea level rise contribution,
2015-2100 (mm SLE)

Region SSP1-2.6 SSP2-4.5 SSP3-7.0 SSP5-8.5 | SSP1-2.6 SSP2-4.5 SSP3-7.0 SSP5-8.5
Alaska 51+17 58420 66420 73424 2348 27+10 31+10 34412
W Canada & US 87+13 95+8 99+5 99+3 2+0 2+0 2+0 2+0
Arctic Canada North 15+11 18+15 21421 24+30 10+9 12+12 15+17 17423
Arctic Canada South 45+15 53+17 60+21 66+27 0+3 1144 13+£5 14+6
Greenland Periphery 33£14 39+16 45422 50+27 12+6 14+7 1749 19+11
Iceland 39423 48+26 55426 62427 4+2 543 543 6+3
Svalbard 29+22 37+28 49+31 64429 5+4 7+6 9+7 12+6
Scandinavia 75+£19 88+17 94+9 96+7 1+0 1+0 1+0 1+0
Russian Arctic 23+14 27+20 36+24 43+26 6+5 8+8 1149 14410
North Asia 81+10 89+6 9345 95+4 0+0 0+0 0+0 0+0
Central Europe 86+8 95+4 99+2 100£1 0+0 0+0 0+0 0+0
Caucasus & Middle East 71+9 87+6 9543 98+2 0+0 0+0 0+0 0+0
Central Asia 50+10 62+7 72+7 81+9 4+1 5+1 6+1 7+1
South Asia West 41+16 49+16 58+17 68+19 3+1 3+1 4+1 542
South Asia East 77+12 86+8 92+5 94+5 1+0 240 240 240
Low Latitudes 76+18 9149 97+4 99+3 0+0 0+0 0+0 0+0
Southern Andes 49+19 57+19 68+21 74422 6+3 7+3 9+3 9+3
New Zealand 64+21 80+13 93+8 95+7 0+0 0+0 0+0 0+0
Antarctic & Subantarctic 14+6 16+8 22+10 26+15 9+7 11+8 17+10 21+14
Global 2849 32+12 39+15 44+20 98+38 116+51 147+64 166+83
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