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density profiles from the snow pits as a function of 
snow depth were used to converse the snow depths in 
water equivalent values. The cumulative snow depths 
were plotted against the cumulative water equivalent 
values and two empirical relations, a linear fit yielding 
d

w.eq.
 = 0.4363d

snow
 with an r

2
 = 0.9855 and a second 

order polynomial fit yielding d
w.eq.

 = 0.0177d
snow

2
 + 

0.3504d
snow

 with an r
2
 = 0.9956, were obtained (Figure 

1). All measured snow depths were then converted to 

Figure 1. Cumulative water equivalent (m w.eq.) as a function of snowdepth on Storglaciären, spring 2005.

Summary
The winter balance was surveyed between April 24 
and April 27 by Peter Jansson, Henrik Törnberg, John 
Hulth, Mattias de Woul and Steffen Holtzkämper. 
Snow depths were determined by manual probing of 
304 points in a 100*100 meter grid network (Appendix 
1). During this period, snow density was measured in 
pits at six locations, of which four in the ablation area 
and two in the accumulation area (Appendix 2). The 
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water equivalent values using these two relationships. 
The resulting values of water equivalents were inter-
polated for the entire glacier surface using the kriging 
interpolation (Appendix 3 and 4). The main differ-
ence between both fits is a higher cumulative water 
equivalent at larger snow depths for the polynomial fit. 
The total accumulation according to the two empirical 
relations (linear and polynomial fit) during the winter 
2004/05 was 1.64 and 1.68 m w.eq., respectively. The 
latter value will be used in the further analysis, since 
the second order polynomial fit showed a higher cor-

relation. 
      During the spring new ablation stakes were 
established to improve the existing ablation net. In 
September 2003 a total of 74 stakes were available 
for determining the summer balance of the glacier 
(Appendix 5). The ablation in areas with no stakes was 
extrapolated using two different interpolation meth-
ods, e.g. kriging and the ablation gradient. The latter 
method was obtained using the relation between abla-
tion and elevation, and yielded b

s
 = -0.0087z + 14.228 

m w.eq., r
2
 = 0.8733 (Figure 2). The glacier surface 

Figure 2. Ablation as a function of elevation (the ablation gradient) 2005.

Figure 3. Winter, summer and net balance as a function of altitude.
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was subdivided in elevation bands of 20 meters. The 
mean ablation was calculated for each elevation band. 
A mean value for the entire glacier was obtained by 
multiplying the mean ablation by the proportion of the 
area of the specific elevation band to the total glacier 
surface area.  The summer balance of 2005 according 
to both methods (kriging and ablation gradient) was 
1.65 and 1.61 m w.eq., respectively. The distribution 
of melt is shown in Appendix 6.
      The winter and summer balance values yield a 

net balance volume of 98.86*10
3
 m

3
, equivalent to 

0.03 m w.eq. (Table 1, Figure 3 and 4) according to 
the kriging method and 230.71*10

3
 m

3
, equivalent to 

0.07 m w.eq. for the ablation gradient method. Since 
the summer balance (and the net balance) of previous 
years was mostly published using the kriging method, 
the final summer and net balance values 2004/05 will 
be represented by the values according to the kriging 
interpolation (Appendix 7). The equilibrium line, the 
mean elevation with a b

n
 = 0 m w.eq., was calculated 
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Figure 4. Net balance and area distribution as a function of elevation.

Figure 5. The 60-year mass balance record for Storglaciären, including 5 year-averages.
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at 1485 m a.s.l. (Figure 3 and 4). The ratio between 
accumulation area and total area (AAR) was estimated 
to 44.6%. 
      As can be seen in Figure 5, this year was the first 
year since 5 years with a slightly positive net mass 
balance, with both a higher winter balance and a lower 
summer balance compared to the average in the period 
1946-2005 (b

w
 = 1.45, b

s
 = 1.71, b

n
 = -0.25). 

      In addition, the transient summer and transient net 
balance were calculated according to both methods, 
e.g. kriging and ablation gradient (Table 2 and Figure 
6). It should be mentioned that some assumptions had 
to be done for the kriging method since insufficient 
ablation data in the accumulation area were available 

for several dates, e.g. July 11, July 19 and August 29, 
resulting in failure of the kriging routine. Therefore, 
several ablation values in the accumulation area were 
estimated using the calculated ablation gradient for 
the specific date and a new interpolation, using krig-
ing, was done. However, a negative net mass balance 
resulted using this assumption for August 29 whereas 
the final net balance on September 14 was slightly 
positive. As can be seen in Figure 6, the net balance 
is higher for August 29 than September 14 above 
1500 meters. Keep in mind that the latter one was not 
calculated with ablation estimates, but only with true 
ablation observations.   
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Figure 6. Transient net balance as a function of elevation.
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Table 1. Mass balance of Storglaciären 2004/05
Elevation Area Winter balance Summer balance Net balance
(m a.s.l.) (m

2
) (m

3
) (m w.eq.) (m

3
) (m w.eq.) (m

3
) (m w.eq.)

1140-1160 3000 2484.1 0.83 9918.8 3.31 -7434.7 -2.48
1160-1180 7900 7786.3 0.99 26155.2 3.31 -18368.9 -2.32
1180-1200 17400 16046 0.92 57714.7 3.32 -41668.7 -2.40
1200-1220 36500 30744 0.84 121417.1 3.33 -90673.1 -2.49
1220-1240 52600 51706 0.98 175901.3 3.34 -124195 -2.36
1240-1260 63900 53893 0.84 210929 3.3 -157036 -2.46
1260-1280 83400 41660 0.50 257629.1 3.09 -215969 -2.59
1280-1300 80900 56690 0.70 230161.9 2.85 -173472 -2.15
1300-1320 95800 70647 0.74 265899 2.78 -195252 -2.04
1320-1340 150600 83640 0.56 404681.8 2.69 -321042 -2.13
1340-1360 268300 174270 0.65 657322.5 2.45 -483053 -1.80
1360-1380 324000 270940 0.84 766693 2.37 -495753 -1.53
1380-1400 251800 207400 0.82 581446.7 2.31 -374047 -1.49
1400-1420 119600 131600 1.10 260765.3 2.18 -129165 -1.08
1420-1440 72200 109450 1.52 139629.9 1.93 -30179.9 -0.41
1440-1460 68000 101200 1.49 117589.5 1.73 -16389.5 -0.24
1460-1480 84200 108180 1.28 131040.4 1.56 -22860.4 -0.28
1480-1500 152100 219510 1.44 200810 1.32 18700 0.12
1500-1520 224800 525420 2.34 193747.7 0.86 331672.3 1.48
1520-1540 106800 243680 2.28 79059.1 0.74 164620.9 1.54
1540-1560 96400 191900 1.99 66729 0.69 125171 1.30
1560-1580 80200 168690 2.10 47118.9 0.59 121571.1 1.51
1580-1600 124600 288390 2.31 71957.4 0.58 216432.6 1.73
1600-1620 123100 352430 2.86 55790.7 0.45 296639.3 2.41
1620-1640 156400 522590 3.34 56339.5 0.36 466250.5 2.98
1640-1660 148700 531860 3.58 44464.4 0.3 487395.6 3.28
1660-1680 101700 372410 3.66 28957.6 0.28 343452.4 3.38
1680-1700 70100 252260 3.60 18741.5 0.27 233518.5 3.33
1700-1720 39000 160820 4.12 10487.7 0.27 150332.3 3.85
1720-1740 7200 41294 5.74 1634.1 0.23 39659.9 5.51

 
1140-1740 3211200 5389590 1.68 5290733 1.65 98857.6 0.03

Table 2. Transient summer and net mass balance of Storglaciären
Date Winter balance Summer balance, 

kriging
Net balance,
kriging

Summer bal-
ance, gradient

Net balance,
gradient

m w.eq. m w.eq. m w.eq. m w.eq. m w.eq.
July 11 1.68 0.30* 1.38* 0.28 1.40
July 19 1.68 0.62* 1.06* 0.61 1.07
August 2 1.68 0.96 0.72 0.92 0.76
August 16 1.68 1.21 0.47 1.18 0.50
August 29 1.68 1.75* -0.07* 1.70 -0.02
September 14 1.68 1.65 0.03 1.61 0.07

* Note: estimates of ablation in the accumulation area were done using the ablation gradient
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Appendix 1

Snow depth survey on Storglaciären 2005

Appendix 2

Density values as a function of snow depth for the different snow pits on Storglaciären in April 2005
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Appendix 3

Winter balance map for Storglaciären 2005, according to a linear fit between water equivalent and snow 
depth (see text) 

Appendix 4

Winter balance map for Storglaciären 2005, according to a second order polynomal fit between water equiva-
lent and snow depth (see text) 



05A9–8

Tarfala Research Station Part A – Monitoring

Appendix 5

Stake locations and ablation values on Storglaciären 2005

Appendix 6

Summer balance map for Storglaciären 2005
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Appendix 7

Net balance map for Storglaciären 2004/05


