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How to present time series showing
declining recovery?

ANC-trend mekv/I

0.25

01005_ E M
* s 0.20 - A

©
-—
(&)

T
\
|
|

2000-2010
o

ANC meq/|

o

o

% ‘

-0,005 - . . 1 \/\/\/
0.05 :

*

—0101 I I 0'00 7 T T T 7T ‘ T T T 7T ‘ T T 177 ‘ T T 7T ‘ T T T 7T ‘ LI
-0,01 -0,005 0 0,005 1985 1990 1995 2000 2005 2010
1990-1999



010015020025

014 018 o022

008 011 013

GA(M)M —models developed by Gavin Simson

(Generalised Additive (Mixed) Models)
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Sulphate in Stora Skarsjon
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GAMM models on data from Swedish national
monitoring data

« Subset of waterbodies with ANC < 300ug/I
« 81 lakes (4 samples per year)
« 51 streams (monthly sampling)
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SO,* in 81 lakes
ANC < 0,3 meq/l
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ﬁ% S04* trends in 53 lakes

southern Sweden

SO4* Sjoar Sodra Sverige

100% LR
90
80%
70%
60
50%
40
30%
20%
10%

0%

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

=x

Signif
Mo
. Inc
.M(

N

IC

x®

x®

B Minskande m®Ingentrend m Okande

33-496102

1988 -
2017 -
2018-,



S

SLU

SO4* Sjoar Sodra Sverige

100 Il FEEENEEEE -llll
90% II IIII

80%

70%
60%
50%
40%
30%
20%
-l I
vl

1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

B Minskande Ingen trend m Okande

- More acidic

- Less acidic

Lower bars — recovery related
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BC* Lakes Streams
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Lakes

ANC
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TOC Lakes Streams
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Cl Lakes Streams
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Same with modelled pH?

H+ = (SO4 + NO3 + Cl + HCO3 + CO3 + OH- + RCOO-) — (Ca + Mg + Na + K + Aln+)
H+:Hcos+c03+Rcoo-+ANC—§M&
RCOO- = f(DOC) (Triprotic model by Kéhler, 2014)

pH = f(ANC, DOC, pCO,)
pCO, = f(DOC) (Sobek, 2003)



Lakes Modelled pH Measured pH
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Example:
Brunnsjon
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Conclusions

« GAMM models can be used to reveal large scale patterns in time series and to generate
hypothesis

« The strong trends in declining SO4 have now leveled out and been replaced by a climated
driven cyclic pattern.

« Streams shows a stronger response to climatic fluctuations compared to lakes.
« S04 decreases are accompanied by BC decreases.
 ANC increases dominates over decreases, but in the streams, decreases has taken over

« Brownification show a strong climatic fluctuating component, with dominating decreases of
TOC the last years

« pH increases the whole time period. For many time series a linear trend was fitted
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