
Home

Online Library HESS

Recent Final Revised 
Papers

Volumes and Issues

Special Issues

Library Search

Title and Author Search

Online Library HESSD

Alerts & RSS Feeds

General Information

Submission

Review

Production

Subscription

Comment on a Paper

Hydrol. Earth Syst. Sci., 7, 596-608, 2003 

www.hydrol-earth-syst-sci.net/7/596/2003/ 

© Author(s) 2003. This work is licensed

under a Creative Commons License.

Coherent responses of sulphate concentration in 
Norwegian lakes: relationships with sulphur deposition 
and climate indices

P. J. Dillon1, B. L. Skjelkvåle2, K. M. Somers3, and K. Tørseth4 
1Environmental and Resource Studies, Trent University, Peterborough, Ontario, 
Canada K9J 7B8
2Norwegian Institute for Water research (NIVA), P.O. Box 173 Kjelsås, 0411 Oslo, 
Norway
3Ontario Ministry of the Environment, Dorset Research Centre, P.O. Box 39, 
Dorset, Ontario, Canada, P0A 1E0
4Norwegian Institute for Air Research (NILU) P.O. Box 100, N-2027 Kjeller, Norway 

Abstract. The coherence or synchrony in the trends in SO4
2– concentration 

in a set of 100 lakes in Norway that have a long-term chemical record was 

evaluated. Using a statistical technique that compares patterns or trends 

that are not uni-directional, the lakes were grouped into 18 subsets or 

clusters, each with between 2 and 11 lakes that had similar trends. These 

temporal trends were strongly correlated with several climate indices, 

notably the Arctic Oscillation Index (AOI) measured in the autumn, and the 

annual North Atlantic Oscillation Index (NAOI). Because these clusters of 

lakes were spatially dispersed, they could not be compared directly with 

trends in wet S deposition, because S deposition varied substantially 

between lakes within each cluster. However, the average trend in SO4
2– 

concentration was evaluated in each of 10 regions of Norway that were 

defined previously on the basis of pollution load, meteorological variables 

and biogeography. Although these regions did not match the statistically-

selected clusters of lakes with equal trends very closely, there were 

similar, strong correlations between climate indices (the AOI and NAOI) and 

the 10 average SO4
2– trends, although there were even stronger 

relationships with average wet S deposition in the regions. When subsets 

of lakes with coherent SO4
2– trends were selected from within each of the 

10 regions, both wet S deposition and the climate indices were strongly 

correlated with those SO4
2– trends. Hence, lakes in Norway respond to 

changes in wet S deposition and are influenced by large-scale, i.e. global, 

climate signals. Future evaluation of recovery of lakes affected by acid 

deposition must therefore consider the confounding effects of climate and 

potential climate change.
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