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ABSTRACT 
Soils in permafrost regions hold substantial amounts of carbon, much of which has accumulated 

due to processes that are related to cold temperatures. A warming climate will alter the dynamics 

governing the fluxes of carbon within a system and consequently the pools of carbon therein. Of 

particular concern is whether previously stored carbon will be released to the atmosphere 

contributing to the pool of greenhouse gases and creating a feedback effect. At the moment the 

International Panel of Climate Change (IPCC) does not include carbon dynamics of the Arctic in 

their forecast models due to a lack of adequate scientific understanding in the area. Understanding 

the controls which govern the fluxes of carbon between the land, the atmosphere and the aquatic 

systems is important in evaluating the transient state of the carbon cycle. This study investigates 

the potential relationship between terrestrial soil organic carbon (SOC) pools and the dissolved 

organic carbon (DOC) concentrations in streams observed at the beginning of August 2012 in the 

Abiskojokka catchment in the sub-arctic region of northern Sweden. The results show that soil 

organic carbon pools could tentatively explain between 24 % and 44 % of the variation in DOC 

concentrations in streams. This is only a fraction of the variation explained compared to regions 

where peatlands are the single most important indicator of DOC concentrations. In the absence of 

peatland, which covers less than 2 % of the Abiskojokka catchment area, heath vegetation and the 

associated soil forming processes were shown to be an important indicator of stream water DOC 

concentrations. 
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1 INTRODUCTION 
Concerns about the effects that carbon remobilization in the Arctic may have on the 

climate have led to an increased interest in understanding the controls and processes 

governing the carbon (C) cycle in this region. Estimates of the size of the soil organic 

carbon (SOC) pool in permafrost regions of the northern hemisphere have been recently 

revised and found to be much larger than previously thought (Tarnocai et al., 2009). Many 

studies have also found that the extent of the permafrost region is decreasing as a result of 

climate warming and large amounts of this carbon will potentially be released from 

perennially frozen soils (Schuur and Abbott, 2013). 

McGuire et al. (2009) give a synopsis of the current understanding of the carbon cycle in 

the Arctic. The substantial amounts of carbon found in the Arctic are due to the region 

being a small net sink of carbon on the global scale. This is mainly because of a number of 

factors: inhibited decomposition due to low temperatures, cryoturbation, accumulation of 

carbon rich silt in loess soils, and carbon sequestration in wetlands. There is much 

uncertainty about the net result of climate-driven perturbation in the Arctic. While 

permafrost thaw may release carbon from the soil by making it available for 

decomposition and transport, many factors including the quality of that carbon determine 

what route and fate the excess carbon will take through the system. While freshly 

deposited and therefore more labile carbon will be released to the atmosphere quicker, 

older carbon is more likely to be transported to the oceans via rivers (Vonk et al., 2012). At 

the same time a warmer and more humid climate may lead to shifts in vegetation, 

increasing the biomass on the landscape (Sjögersten and Wookey, 2009). In their 

conclusion McGuire et al. (2009) stress the need to link observations of carbon dynamics 

to the processes which are likely to influence these dynamics. 

The main C fluxes in the Arctic include photosynthesis, which moves carbon from the 

atmosphere to the terrestrial ecosystem, respiration, which moves carbon from the 

terrestrial ecosystem to the atmosphere, and the riverine flux, which moves carbon from 

the terrestrial ecosystem to the oceans. A decrease in the terrestrial ecosystem pool of 

carbon implies a shift (generally speaking) to the other two pools via either respiration or 

transport to rivers compensating for any increased photosynthetic input. Certain fluxes 

and pools are easier to estimate than others and by better understanding these, 

conclusions can be inferred about the fluxes that are more difficult to quantify. 

Many factors have been tested for correlation with dissolved organic carbon (DOC) in 

terrestrial waters. Slope, precipitation, land cover and land use have all been shown to 

influence DOC concentrations in streams. One of the strongest influences in northern 

Scotland across a range of catchment sizes is peat cover which was found to explain 

roughly 80 % of the variation in DOC concentrations (Aitkenhead et al., 1999). The same 

study also found significant correlation between average SOC content and DOC 

concentrations in streams. Smedberg et al. (2009) found that between 58-93 % of the 

variability in total organic carbon for rivers in northern Sweden could be explained by 

forest and wetland cover along with the depth of soil. Much of the variation of DOC 

concentrations in soil porewater in the UK could be explained by precipitation and C:N 

ratios (van den Berg et al., 2012). However, Huang et al. (2013) demonstrated that the 
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importance of the drivers controlling DOC concentrations vary on a regional and a local 

scale. 

This study looks at DOC concentrations of stream water samples from a synoptic sampling 

campaign across the Abiskojokka catchment area in northernmost Sweden (Figure 1) in 

August 2012. The objective is to test whether DOC concentrations taken within a given 

catchment at a given time can be correlated with SOC pool estimates based on vegetation 

cover of the catchment areas draining to those sampled locations. The null hypothesis is 

that DOC concentrations are not reflective of the soil carbon content of the catchment; the 

alternative is that some amount of the variation can be explained by soil carbon content. 

The results of this study have implications, for example, with regards to our ability to 

predict future changes in the riverine carbon fluxes based on changes in soil carbon pools. 

 

Figure 1 Location map showing general vegetation cover and water sample points with associated 

catchment areas. The entire area is the Abiskojokka catchment area draining into the lake of 

Torneträsk to the north east. The projected coordinate system is in SWEREF 99 TM. 

2 METHODS 
Pedon data was used to estimate the average SOC content of soils using vegetation type as 

a proxy for the spatial distribution of this soil characteristic. Catchment areas were 

delineated for the water sampling locations and vegetation type coverage was estimated 

based on an available polygon layer with vegetation type. The average SOC content of each 

catchment area was then estimated based on the average SOC contents calculated from the 

pedon data and the coverage of land cover classes. These were then tested using linear 
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regression analysis to determine the potential variability in the dependent variable (DOC 

concentration in the water) explained by the independent variable (SOC content in the 

catchment area). 

2.1 SITE DESCRIPTION 
The study area is the Abiskojokka catchment area (Figure 1). It is situated in the lee of the 

Scandinavian Caledonides within the Arctic Circle in northern Sweden. The catchment 

covers 567 km2 and has an altitudinal range of 350-1800 m. It is a headwater sub-

catchment area of the Torneälven catchment area which traverses the Norrbotten 

province of Sweden and discharges into the northern Bay of Bothnia at Tornio, 370 km to 

the south east. Torneälven’s catchment area covers 40, 157 km2, of which roughly 20 % of 

its land cover, including the Abiskojokka catchment area, is classified as fell. 

The area is within the sporadic permafrost region (Johansson et al., 2006). Active layer 

thickness is estimated regionally to be between 2 m and 4 m above 1200 m with sporadic 

permafrost at lower elevations (King, 1983). Based on tentative calculations, Darmody et 

al. (2000) estimated active layer thicknesses in Kärkevagge, a neighbouring valley to 

Abisko, at three alpine plateau sites above 1200 m to be between 154 cm and 259 cm, and 

at an Empetrum hermaphroditum heath site situated on an ice margin lake terrace to be 

284 cm. 

The area is within the mountainous fell vegetation region (Rafstedt et al., 1985). 

Abiskojokka runs through a glacially eroded U-shaped valley. The valley is skirted by high 

alpine plateaus which drop off abruptly and then level out in a wide flood plain towards 

the main river. The vegetation is mostly sparse with the greater part of the biomass found 

in the lowland areas. This consists mainly of moist and mesic heath or dwarf-birch forest. 

There is relatively little peat in the catchment with wetland patches restricted to small 

indentations in the bedrock. On the steep slopes alpine cryptograms are found, on plateau 

areas there are grasslands and low shrubs consisting of mainly Dryas octopetalla heath. 

Birch forest and willow shrub dominated riparian zones are found close to the main river. 

2.2 FLOW AND WATER CHEMISTRY DATA 
The water samples and flow measurements represent a single time-slice of DOC 

concentrations (mg L-1) at 32 locations within the Abiskojokka catchment (Appendix - 

Table A) (Jantze et al., submitted). The sample locations were chosen to represent the 

variation in vegetation and lithology. Samples were taken in August 2012 with an interval 

of 10 days between the first and the last. During this time, discharge at Abiskojokka outlet 

decreased from 43.0 to 21.8 m3 s-1 with an average discharge of 28.4 ±6.3 m3 s-1. It is 

assumed, however, that the flows in the catchment were for the most part stable during 

the 10 day sampling period. Catchment areas were delineated for the sample locations 

using ArcGIS 10.1. 

2.3 VEGETATION DATA 
For this study vegetation classes were used as a proxy for soil organic carbon (SOC) 

content. The land cover class (LCC) data used are described in Rafstedt et al. (1985) and 

are obtainable through Lantmäteriet (maps.slu.se/get). These data are based on 

interpretations of IR aerial photographs which were taken between 1978 and 1991. 
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Coverage for each vegetation class was estimated based on a polygon layer with 

vegetation type using ArcGIS 10.1. 

2.3.1 RECLASSIFICATION OF VEGETATION CLASSES 
Two new classification schemes were constructed to accommodate any differences 

between the classifications of the datasets used. Aggregations of land cover classes with 

presumed similar SOC contents were made. The first classification (Reclassification 

scheme 1) is based on the presumption that the greater phytomass bulk with a higher net 

primary production contributes more carbon to the soil. The second classification 

(Reclassification scheme 2) takes into account the lower decomposition rates of heath 

compared to forest and the comparatively similar SOC content of forest and grassland 

(Table1). The main difference between these two reclassification schemes is that forest 

was separated from heaths and grasslands in the first classification, while in the second, 

heaths were separated from forests and grasslands. 

Table 1 Reclassification schemes used to standardized the different classification schemes of the 

data used for this study. Land cover classes with presumed similar SOC contents were aggregated. 

Aggregated land cover classes Individual land cover 
classes 

Land cover classes 

used in Hugelius et 

al. (2011) 

Land cover classes 

used in Darmody 

et al. (2000) Reclassificatio

n scheme  1 

Reclassificatio

n scheme 2 

Land cover classes used 

in vegetation data 

(Rafstedt et al., 1985) 

Fens and bogs Fens and 

bogs 

Hummocky wetland 

Open wetland 

vegetation 

Peat plateaus 

Plateau fen 

Tundra fen 

Bog vegetation 

Forest and 

willow shrubs 

Forest and 

grasslands 

Deciduous forest 

(lichen) 

Deciduous forest 

(moss) 

Willow shrub 

Birch forest 

Dwarf birch 

tundra 

Spruce forest 

Willow meadow 

Birch forest 

Willow 

Grassland Alpine high-herb 

meadow 

Alpine low-herb 

meadow 

Grass heath 

Grass meadow Alpine 

cryptograms 

Meadow 

Solifluction 

meadow 

Heath Moist heath 

Mesic heath 

Wet shrub tundra 

Moist shrub 

tundra 

Empetrum heath 

Dryas heath 

Sparse 

vegetation 

Sparse 

vegetation 

Wind heath 

Snow cover vegetation 

Permanent snow 

cover  

Lichen tundra Wind heath 

Glaciers and 

blocky ground 

Glaciers and 

blocky 

ground 

Blocky ground 

Glaciers 

Open water Open water Open water 

Unclassified Unclassified Norway 
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2.4 SOIL CARBON ESTIMATES 
Soil organic carbon content (kg C m-2) was estimated for the upper 100cm of soil for each 

aggregated vegetation class (Table 1, column 1 and 2). Two estimates were made, one 

based on data from Darmody et al. (2000) the other based on Hugelius et al. (2011) , 

creating all together four datasets of SOC content (two reclassification schemes; two 

pedon datasets).  Darmody et al. (2000) analyse soil horizons at 37 points in Kärkevagge, 

an adjacent valley to Abisko, while Hugelius et al. (2011) make an extensive assessment of 

SOC content for the forest-tundra ecotone in Northeast European Russia. 

While Hugelius et al. (2011) provide estimates of average SOC content for their different 

vegetation covers, Darmody et al. (2000) do not give such detailed information. SOC 

content from Darmody et al. (2000) had to be calculated from total carbon (%) and bulk 

density (kg m-3) results from the soil horizon analysis of the 11 pedons presented (see 

Table 4 of Darmody et al. (2000)). For each horizon of each pedon, total C (%) was 

multiplied by the bulk density (kg m-3) to obtain volumetric SOC content (kg m-3) for that 

horizon (inorganic carbon is assumed to be negligible according to Darmody et al. (2000)). 

Where there was no reported bulk density, the arithmetic mean bulk densities of known 

horizons categorised by diagnostic horizon (A, E, B, AC, C where AC are cryoturbated 

horizons) were used. The average SOC content for each pedon was then calculated, 

weighted by the thickness of each horizon. Where the pedon was deeper than 100 cm, only 

the first 100 cm was used. Where the pedon was shallower, the SOC content of the lowest 

measured C horizon was extended to 100 cm. Where more than one pedon was attributed 

to the same land cover class, the arithmetic mean of their carbon contents was used. 

At this point average SOC contents for the vegetation classes of the pedon datasets (Table 

1, column 4 and 5) were given equal weight when upscaling to the Aggregated vegetation 

classes. For example, mean SOC contents of Peat plateau, Plateau fen and Tundra fen from 

Hugelius et al. (2011) were averaged and attributed to Fens and bogs disregarding the 

number of pedons sampled within each vegetation class. This was to avoid over-

representation of more frequently sampled vegetation classes. 

Average SOC content 0-100 cm (kg C m-2) for the catchment area draining to each sample 

point was then calculated with ArcGIS 10.1. The catchment areas were delineated using a 

50 m resolution DEM and the coverage (%) of Individual vegetation classes for each 

catchment area was quantified. These percentages were further used to test for 

correlation with DOC measurements. The sum of multiplying the coverage (%) of each 

Aggregated vegetation class by its average SOC content (kg C m-2) gave the average SOC 

content (kg C m-2) of the catchment. 

2.5 CORRELATION WITH DOC MEASUREMENTS 
Linear regression analysis was used to test correlation between the dependent variable 

stream water DOC concentrations and the following independent variables: i) catchment 

coverage of individual vegetation types (%), ii) catchment coverage of aggregated 

vegetation types (%) and iii) the estimated average SOC content (kg C m-2). A “best fit” 

trend line was fitted to scatterplots of the data using the sum of least squares method, and 

a Pearson’s r-coefficient was calculated and tested for significance. 
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3 RESULTS 
The SOC content (kg C m-2) calculated based on pedon data from Darmody et al. (2000) 

gave similar values to Hugelius et al. (2011) for forests, grasslands, heath and sparse 

vegetation (Figure 2). The single pedon representing bog vegetation analysed in Darmody 

et al. (2000) was relatively high (137.8 kg C m-2). While the measurements were no doubt 

accurate, it is unlikely that this relatively high value is representative of a mean value 

(Hugelius et al. 2011). Therefore, for the regression analysis with average SOC content 

based on Darmody et al. (2000) shown in Figure 3c and 3d the mean value of 37.6 kg C m-2 

found in Hugelius et al. (2011) was used for Fens and bogs instead. 

a) b)  

Figure 2 Comparison between SOC values and reclassification schemes used. Hugelius_2011 is 

based on 170 pedons from the forest-tundra ecotone of Northeast European Russia (Hugelius et al., 

2011), while Darmody_2000 was calculated based on C content (%) of 11 pedons analysed in 

Kärkevagge, an adjacent valley to Abisko (Darmody et al., 2000). (a) Reclassification scheme 1 

aggregates grasslands and heath and uses a separate class for forests. (b) Reclassification scheme 2 

aggregates forest and grassland and uses a separate class for heath. Fens and bogs and Sparse 

vegetation are identical in both cases. 

The highest positive correlation between stream water DOC concentrations and Individual 

vegetation classes was found for Moist heath followed by Deciduous forest (moss), Willow 

shrubs and Mesic heath (all significant at the p<0.01 level). Highest negative correlation 

was found for Permanent snow cover (significant at p<0.01) and Blocky ground (p<0.05) 

(Table 2). 

Table 2 Summary of regression analysis showing coefficients for correlations between Individual 

vegetation classes and stream water DOC concentrations. 

Individual Land Cover Class R2-
coefficient 

Pearson’s r 
coefficient 

Moist heath 0.53 0.73 

Deciduous forest (moss) 0.31 0.56 

Permanent snow cover 0.30 -0.54 

Willow shrubs 0.29 0.53 
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Mesic heath 0.21 0.45 

Blocky ground 0.13 -0.36 

Alpine low-herb meadow 0.08 0.29 

Glacier 0.08 -0.28 

Grassy heath 0.06 -0.25 

Wind heath 0.05 -0.22 

Open wetland vegetation 0.01 -0.12 

Snow cover vegetation 0.00 -0.07 

Deciduous forest (lichen) 0.00 -0.05 

Alpine high-herb meadow 0.00 0.29 

 

For the aggregated LCCs, Heath showed highest positive association with stream water 

DOC concentrations followed by Forest and willow shrubs and then Grasslands, all 

significant at the p<0.01 level. Negative correlations were found for Sparse vegetation and 

Glaciers and Blocky ground (also both significant at p<0.01 level). It should be noted that 

Fens and bogs did not show strong positive correlation which has been found in other 

studies (e.g. Aitkenhead et al. 1999). 

Table 3 Summary of regression analysis results showing how well the general land cover classes 

explain variations in DOC values. 

Aggregated Land Cover Class R2-
coefficient 

Pearson’s r 
coefficient 

Heath 0.49 0.70 

Forest and willow shrubs 0.35 0.59 

Grasslands 0.25 0.50 

Sparse vegetation 0.22 -0.47 

Glaciers and blocky ground 0.14 -0.37 

Forest and grasslands 0.02 0.15 

Fens and bogs 0.01 -0.12 

 

Significant positive correlation was found between stream water DOC concentrations and 

average SOC content for all four outcomes (significant at p<0.01; Figures 3a-d). 

Reclassification scheme 2 (Figure 3b and 3d) gave slightly higher positive correlations 

than Reclassification scheme 1 (Figure 3a and 3c), and the Darmody_2000 SOC dataset 

(Figure 3c and 3d) gave slightly higher positive correlations than the Hugelius_2011 SOC 

dataset (Figure 3a and 3b). Note that for the regression analysis using the Darmody_2000 

SOC dataset (Figure 3 c and d), Fens and bogs SOC content of 37.6 kg C m-2 was used 

instead of 137.8 kg C m-2. Changing this value increased the R2 value from 0.09 and 0.22 to 

0.24 and 0.44 in Figures 3c and 3d respectively. This was mainly due to one site with low 

DOC concentration but high Fens and bogs coverage causing a clear leveraged effect (not 

shown in this paper). 
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a) b)

c) d)  

Figure 3 Scatterplots and regression analysis showing correlation between stream water DOC 

concentrations (mg L-1) and average SOC content (kg C m-2) for 32 catchment areas. a) 

Reclassification scheme 1 and Hugelius_2011 SOC content b) Reclassification scheme 2 and 

Hugelius_2011 SOC content c) Reclassification scheme 1 and Darmody_2000 SOC content d) 

Reclassification scheme 2 and Darmody_2000 SOC content. 

4 DISCUSSION 

4.1 SOME POTENTIAL LIMITATIONS 
There are several reasons that make it difficult to isolate the role of soil organic carbon 

content as a predictor of stream water DOC concentrations. 

First of all, while vegetation is a strong indicator of soil type often used when upscaling 

point data to an entire area due to its direct influence on soil genesis, other parameters 

play an important role. For example landform, parent material, slope and climate are 

factors that are relevant for soil formation on a local scale. Furthermore, the vegetation in 
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the study area is extremely patchy and difficult to classify accurately using remote data 

analysis. The vegetation data used for this study was based on IR-aerial photographs taken 

between 1978 and 1991 with an average polygon size of 0.5 ±1.2 km2. This can be 

compared to Reese et al. (2014) who use a combination of 10x10 m resolution SPOT 5 

satellite imagery, 2x2 m laser data and 50x50 m elevation data to classify land cover in 

Abisko that enabled them to achieve a user’s accuracy of 63.1 % when distinguishing 

between 12 classes. Such a thematic resolution is necessary to distinguish between heath 

and meadow as is required for this study to better resolve SOC content. Unfortunately, the 

entire Abiskojokka catchment area was not covered by Reese et al. (2014). While the 

variation in SOC within the same land class is often much larger than the variation in mean 

SOC between the land classes, the relative importance of the different land classes on SOC 

content are consistent between the datasets (Figure 2) and with the general descriptive 

processes (mainly a balance between rate of net primary production input and rate of 

decomposition). This means that although the calculations of average SOC for the 

individual catchments should not be considered accurate, they can be considered to be in 

the range of what they would be expected to be in reality. The actual error is difficult to 

assess given the limitation of data available for this landscape. Regardless, generalising the 

land cover classes and using two individual datasets for SOC content helps improve the 

confidence level. 

Secondly, the water samples were taken to represent a snap-shot of DOC concentrations at 

the end of summer. While this provides stable flow conditions, there are a number of 

points worth noting in relation to this. For example August is at the end of the growth 

season and many studies show that DOC concentrations are highest in the spring. Only one 

sample was taken at each site and the entire sample population is assumed to represent a 

snap-shot of DOC concentrations for representative catchments throughout the whole 

catchment area, whereas many other studies looking at similar correlations use long-term 

means. An implicit assumption of treating the 32 samples as a time slice is that variations 

in precipitation and runoff do not affect the variation in concentrations. However, there 

was a 10 day interval between the first sample and the last over which time the discharge 

at Abiskojokka outlet decreased from 43.0 m3 s-1 to 21.8 m3 s-1 with an average discharge 

over the 10 days of 28.4 ±6.3 m3 s-1. Also, when comparing the specific discharge of those 

sites where flow could be measured with DOC concentrations, a possible negative 

association could be seen (analysis not shown) suggesting that this might be a factor 

influencing the concentrations in addition to the average SOC content of the catchments. 

Thirdly, using linear regression analysis as a statistical tool calls for certain prerequisites 

which were not necessarily met with in this dataset. First of all, samples should ideally be 

random, independent and represent a normal distribution. Care should be taken to avoid 

lurking variables and finally, before fitting a trend line to the data, a scatterplot of the data 

should be “straight enough”. The sample sites were not chosen randomly and some inter-

dependence could be suspected between several of the sites. This lack of random selection 

was necessitated by access and time limitations in the field. Several of the catchments 

overlap and while many of the smaller catchments are taken from separate tributaries and 

could be considered independent, a number of samples were taken from sites along the 

same river. This potentially gives some clusters of samples greater importance. DOC 

concentrations do not appear to be normally distributed. The four highest DOC 
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concentrations were measured in adjacent catchments of the same lowland area (sample 

locations 23, 24, 25, 26; see Figure 1 and Appendix - Table A). Also, these sample locations 

had low specific discharge compared to other locations. As stated previously, a tentative 

look at the relationship between specific discharge and DOC concentrations (analysis not 

shown) shows that there is a possible inverse relationship between the two, suggesting a 

lurking variable. Finally, although the “straight enough” criteria is subjective, it is the 

author’s interpretation that there is a worrying spread to the data points with the 

previously mentioned points (23 - 26) possibly causing a leverage effect. It is therefore 

important to regard the results of this analysis not as evidence against the null hypothesis 

but rather as grounds for discussion. 

4.2 POSSIBLE INTERPRETATIONS 
With this in mind, some indication could be seen that between 24 % and 44 % of the 

variation in DOC concentrations (mg L-1) could be explained by average SOC content (kg C 

m-2) (Figure 3). Distinguishing between Heath and Grassland (Figures 3b and 3d) and 

attributing a higher SOC content to Heath (Figure 3c and 3d) increased both the R2 and 

Pearson’s r coefficients. This was consistent with the relatively high correlation found 

when testing Heath coverage against DOC concentrations, although some inter-correlation 

between these findings can be expected. With the exception of Forest and grasslands and 

Fens and bogs, all Aggregated vegetation classes showed significant correlation with DOC 

concentrations at the p<0.05 level (with all of these but Blocky ground and glaciers being 

significant even at the p<0.01 level) and were either positive or negative as might be 

expected (Table 3). 

Individual vegetation covers that showed relatively high positive correlation with DOC 

concentrations were Moist heath, Deciduous forest (moss) and Willow shrub, and relatively 

high negative correlation was found for Permanent snow cover (Table 2). This is also in 

accordance with what might be expected considering SOC content, further strengthening 

the findings of this study. Soil analysis in areas where heath was the dominant land cover 

type showed high SOC content (Figure 2). Both the Empetrum heath sites and the Dryas 

heath sites in Darmody et al. (2000) showed higher SOC content than birch forest or 

willow shrub areas. Further, Moist heath had higher positive correlation than Mesic heath. 

The wetter Empetrum heath sites had higher SOC content than the Dryas heath sites found 

on well-drained soils. This was even more pronounced in Hugelius et al. (2011) where Wet 

shrub tundra had roughly twice the SOC content of Moist shrub tundra. Going back to the 

other individual vegetation covers with high correlation with DOC concentrations, the 

dwarf-birch and willow shrub vegetation grow mainly in the lower flood plain areas 

where a lower rate of soil movement benefits the development of organic horizons. At the 

same time higher temperatures compared to heath plateaus increase decomposition rates 

making the Forest and willow shrub soil less carbon rich in comparison to Heath. While 

Permanent snow cover showed significant negative correlation with DOC concentrations, 

this would also be expected for Blocky ground and Glaciers. While these both did show 

negative correlation, it was not significant. 

Unlike previous studies, peatland was not found to be a good indicator of DOC 

concentrations in this study. This was mainly due to there being relatively little peat in the 

area (less than 2%). Where high Fens and bogs coverage was found it did not indicate high 

DOC concentrations. For example, the catchment area of sample location 9 was covered by 
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30% Fens and bogs according to the vegetation data while the DOC concentrations 

measured at this site were below average (0.65 mg L-1) (Appendix – Table A). This single 

point caused the linear regression analysis using Darmody et al. (2000) values of 137.8 kg 

C m-2 to be very low compared to regression analysis using Hugelius et al. (2011). There is 

a high variation in the SOC content of peatland soils depending on the mineral content. 

Aitkenhead et al. (1999) present values for peatland soils of between 27 and 140 kg C m-2 

(the latter value was for 200cm of soil). Using the lower value of 37.6 kg C m-2 decreased 

the importance of Fens and bogs moving the SOC content closer to the mean and thereby 

decreasing point 9’s leverage effect on the regression analysis. 

Despite the high level of agreement between DOC concentrations and both the individual 

and aggregated vegetation classes, average SOC content did not explain more than 44 % of 

the variation in DOC concentrations. This indicates that factors other than average SOC 

content and vegetation cover play a more important role in the Abiskojokka catchment 

area in late summer than they do in for example the River Dee system in Scotland 

(Aitkenhead et al., 1999) or larger catchment areas in northern Sweden (Smedberg et al., 

2009) seen over a longer period of time. 

5 CONCLUSIONS 
A tentative look at the relationship between stream water DOC concentrations (mg L-1) 

and the average SOC content (kg C m-2) of the associated catchment areas for a number of 

locations within the Abiskojokka river system showed a weak but positive correlation 

between the two. The strong positive correlation found in other similar studies was not 

found. This was possibly due to the low coverage of peats in the study area, which has 

often been found to be a strong indicator of DOC concentrations, giving factors other than 

SOC content greater importance. This shows that the importance of the different controls 

of DOC concentrations vary from region to region and also depending on the time of year. 
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APPENDIX 
Table A Water sample information with percentage of each land class cover calculated based on 

vegetation data from SLU for corresponding catchments (Figure 1). Coverage of open water and 

Norway is not included. Site 16 is the Abiskojokka outlet and the catchment area is the maximum 

extent of the study area. 

Sit
e 

Altitude 
(m asl) 

Area 
(ha) 

conc 
DOC 
(mg 
L-1) 

LCC cover (%) 

Fens and 
bogs 

Forest 
and 
willow 
shrubs 

Heath Grassland 
Sparse 
vegetatio
n 

Glaciers 
and 
blocky 
ground 

1 851 10 1.33 0 0 0 100 0 0 

2 828 95 0.55 0 0 8 34 0 58 

3 916 49 0.85 0 0 0 7 1 92 

4 907 1821 0.64 0 0 3 19 10 68 

5 991 1432 0.94 0 0 0 15 10 75 

6 592 1923 0.55 0 1 6 18 9 65 

7 479 3005 0.70 0 8 16 16 8 51 

8 1006 1250 1.48 0 0 0 10 12 78 

9 636 94 0.65 30 7 25 18 19 0 

10 673 80 1.26 0 1 2 71 25 1 

11 676 97 0.61 0 10 44 36 4 5 

12 694 87 0.95 0 0 4 67 15 13 

13 699 200 0.56 0 0 1 60 31 7 

14 714 1242 0.44 0 0 9 6 46 32 

15 691 3612 0.49 1 0 11 24 24 37 

16 383 57664 1.17 1 11 26 24 11 19 

17 401 227 1.07 0 6 30 35 29 0 

18 913 157 0.83 0 0 30 35 35 0 

19 502 1004 1.31 0 1 19 53 21 1 

20 565 3978 0.79 0 5 8 21 7 59 

21 675 2880 0.66 0 2 2 20 9 67 

22 497 182 2.01 2 11 13 15 2 57 

23 582 189 3.73 0 12 35 53 0 0 

24 596 405 3.33 0 2 79 16 0 0 

25 617 212 3.07 0 31 68 0 0 0 

26 606 235 2.91 0 31 62 0 0 7 

27 583 19384 1.02 1 10 28 30 9 8 

28 553 7038 0.87 0 0 24 32 23 16 

29 494 34661 1.32 1 8 27 29 11 15 

30 490 37257 1.30 1 10 27 28 10 15 

31 477 3034 0.76 0 9 16 16 7 50 

32 411 4823 1.26 0 8 19 22 5 45 
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