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3.2 Iceland

Figure 3 shows the results for Iceland. The synthesized 
ice loss rates by point-mass modeling around Iceland sug-
gest that ice loss mainly occurs in the southeastern glaciers, 
corresponding to the Vatnajokull Ice Cap, the largest glacial 
reservoir in Iceland. The majority of the glaciers in Iceland 
are located in the southeast where precipitation is high under 
the strong influence of the polar easterly. The total ice cov-
ered area in Iceland is ~10900 km2, ~80 percent of which is 
within Vatnajökull (Dyurgerov and Meier 2005). 

We integrated the synthesized ice loss rates at grid 
points in Iceland (Fig. 3b), and obtained the total ice loss 
rates as 10.9 ± 2.1 Gt yr-1 for the period 2004.02 - 2012.01 
and 10.6 ± 3.4 Gt yr-1 for the period 2004.02 - 2008.01. The 
errors were estimated by combining one-sigma errors in 
the linear regression, uncertainties in the GIA models, and 

changes in the land hydrology. The detail of error estima-
tion will be described in section 4.1. The residuals between 
the observed and the synthesized mass changes (Figs. 3d 
and h) are well below the estimated error level. It appears 
that the glaciers in Iceland are significantly and constantly 
melting during the studied period. Our estimates agree well 
with the previous estimates (Wouters et al. 2008; Jacob et 
al. 2012). 

3.3 Svalbard

Figure 4 shows the results for Svalbard. There the ice 
covered area of ~21800 km2 is located in its main island 
Spitsbergen, ~11300 km2 in the northwestern island Nor-
daustlandet, ~2130 km2 in the southern island Edgeøya, and 
~1400 km2 in other small islands. The total ice covered area 
is ~36600 km2 (Dyurgerov and Meier 2005). These glaciers 

Fig. 2. (a) Map of the linear trends of the GRACE EWT in NH during 2004.02 - 2012.01. (b) That during 2004.02 - 2008.01. (c) Time-series of the 
GRACE EWT at points in 1. Iceland (64°N, 16°W), 2. Svalbard (78°N, 22°E), 3. Novaya Zemlya (75°N, 59°E), 4. Franz Joseph Land (80°N, 60°E), 
and 5. Severnaya Zemlya (79°N, 98°E). The smooth curves with blue color indicate best-fit models using the least-squares method assuming linear, 
quadratic and seasonal changes. The red and green lines show the linear components during 2004.02 - 2012.01 and 2004.02 - 2008.01. The errors 
are one-sigma uncertainties of the linear terms.
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