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Fig. S1. The raw (gray), adjusted with SLP variability (blue), and adjusted with SST variability (red) summer

and winter mass-balance time series for G1-G7. The lines represent a least squares linear fit of each time series.

Dashed lines denote insignificant trends and solid lines denote significant trends based on the t-test presented in

Section 3.



Bonan and others: Supporting Information 3

1950 1960 1970 1980 1990 2000 2010
year

-4.0
-3.5
-3.0
-2.5
-2.0

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

1.5
2.0
2.5
3.0
3.5

m
 w

.e
.

winter mass-balance
(G8) Austdalsbreen

1950 1960 1970 1980 1990 2000 2010
year

-4.0
-3.5
-3.0
-2.5
-2.0

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

1.5
2.0
2.5
3.0
3.5
4.0

m
 w

.e
.

winter mass-balance
(G9) Engabreen

1950 1960 1970 1980 1990 2000 2010
year

-2.5

-2.0

-1.5

-1.0

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

1.0

1.5

2.0

2.5

m
 w

.e
.

winter mass-balance
(G10) Storgläcieren

1950 1960 1970 1980 1990 2000 2010
year

-4.5
-4.0
-3.5
-3.0
-2.5

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

1.5

2.0

2.5

m
 w

.e
.

winter mass-balance
(G11) Langfjordøkelen

1950 1960 1970 1980 1990 2000 2010
year

-1.0

-0.5

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

0.5

1.0

m
 w

.e
.

winter mass-balance
(G12) Kongsvegen

1950 1960 1970 1980 1990 2000 2010
year

-1.5

-1.0

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

0.5

1.0

m
 w

.e
.

winter mass-balance
(G13) Midtre Lovénbreen

1950 1960 1970 1980 1990 2000 2010
year

-1.5

-1.0

m
 w

.e
.

summer mass-balance

1950 1960 1970 1980 1990 2000 2010
year

0.5

m
 w

.e
.

winter mass-balance
(G14) Austre Brøggerbreen

Fig. S2. The raw (gray), adjusted with SLP variability (blue), and adjusted with SST variability (red) summer

and winter mass-balance time series for G8-G14. The lines represent a least squares linear fit of each time series.

Dashed lines denote insignificant trends and solid lines denote significant trends based on the t-test presented in

Section 3.
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Fig. S3. Predictor patterns for the second mode of wintertime SLP and the winter mass-balance of (a) G1-G8,

(b) G9, (c) G10, (d) G11, and (e) G12-G14. The predictor patterns of G1-G8 and G12-G14 are both the average of

each individual glacier’s predictor pattern.
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Fig. S4. Predictor patterns for the second mode of wintertime SST and the winter mass-balance of (a) G1-G8, (b)

G9, (c) G10, (d) G11, and (e) G12-G14. The patterns shown for G1-G8 and G12-G14 are both the average of each

individual glacier’s predictor pattern. The gray hatches mark areas removed from the analysis due to the influence

of sea ice.
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Fig. S5. Predictor patterns for the second mode of summertime SLP and the summer mass-balance of (a) G1-G8,

(b) G9, (c) G10, (d) G11, and (e) G12-G14. The patterns shown for G1-G8 and G12-G14 are both the average of

each individual glacier’s predictor pattern.
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Fig. S6. Predictor patterns for the second mode of summertime SST and the summer mass-balance of (a) G1-G8,

(b) G9, (c) G10, (d) G11, and (e) G12-G14. The patterns shown for G1-G8 and G12-G14 are both the average

of each individual glacier’s predictor pattern. The gray hatches mark areas removed from the analysis due to the

influence of sea ice.
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Fig. S7. (a-b) Correlations between climate indices and the SST predictor time series identified by dynamical

adjustment each winter mass-balance record. Correlations are shown for the two leading time series alone (t1 and

t2), and their weighted combinations (β1t1 and β2t2). (a) Winter (October-March) NAO index and SST predictors.

(b) Winter AMO index and SST predictors. (c-e) Inter-glacier correlations of the leading PLS time series (c), the

second time series (d), and the combined time series (e).


