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Air pollution and British forests and soils
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Air pollution and British forests and soils

Lady Bower Alice Holt FLII
40 1 20 1 . -
30 \—li': \—li': //’ SOII
20 | E 15 1 E solution
10 | B : DOC - by
0 1 10 1 -
non -linear
30 | trends
15 1 .
| - |
20 172 " analysis
g 101 8
{8 , |8
0 1 | | 0O 1
Thetford
100 {7 20 {7
g g
50 1 § 10 1 §
1995 2000 2005 2010 1995 2000 2005 2010
Sawicka et al. submitted
ICP Scientific meeting, Ljubljana, 19-21 May, 2015 © Crown copyright Www_fores’[reseqrch_go\/.uk



Air pollution and British forests and soils

Model of Acidification of Groundwater in Catchments (MAGIC)
coupled to a Monte Carlo Markov Chain Bayesian calibration
framework to constrain model predictions model simulations of

soil solution chemistry and uncertainties

a) Llyn Brianne

Sulphate

¢) Ladybower
Wes 450 B
i 400 - © 5
H14o o .
5. 120 & < 300 - ©5
@ (=2
2 100 o
2 S 5250 - &
% B9 & 200 -
g 04 c@° 0% 0 £ 150 = 6 0
[ @
40 o 100
20 50 4
a ‘ ‘ - 0 w ' ‘
1990 1995 2000 2005 2010 §aa Sot e B i
b} Grizedale d) Rannoch
180 180
160 160
140 g
o 140
s o]
= 120 o T 120
o o =
2100 Q Ly 5100
S 80 - © o g 80
7} ON_O 17}
E 60 - o E &0
o = ©
40 40 2
20 1
20 0 o
0 ‘ ‘ - 0 ‘ . &
1990 1995 2000 2005 2010 1990 1995 2000 2005 2010

n ICP Scientific meeting, Ljubljana, 19-21 May, 2015

© Crown copyright

www.forestresearch.gov.uk



Q‘Fores’r Research Air pollution and British forests and soils

MAGIC model simulations of soil solution chemistry and uncertainties

ANC (Acid Nautralising Capacity)
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MAGIC model simulations of soil solution chemistry and uncertainties
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Air pollution and British forests and soils

Indication of change in pH, N and light through Ellenberg values at Thetford
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Ground flora and soil N and pH at the ECN sites - chronosequence study
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UK BioSoil plot locations - 167 plots
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Air pollution and British forests and soils
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C/N ratio vs N Deposition (Species x soil effect)
A selection of BioSoll plots
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Air pollution and British forests and soils

Level | crown condition in the UK
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AQD sites
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AOD sites
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Air pollution and British forests and soils
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Conclusions

* Long term trends in deposition chemistry and soil solution response are
not monotonic and not linear

* Intensive monitoring indicates some recovery from acid deposition at
previously polluted sites which is reflected already in ground flora and
tree nutrition, e.g. foliar S, Al levels.

« Biological response to changes in air quality and deposition should take
account the potential impact of forest management and forest ageing

« Concerns over the local effects of excess nitrogen deposition and its
forms remain (edge effects) and future likelihood for nitrate release from
forest soils.

« The Ninputis important predisposition factor for tree health and disease
spread and it needs to be taken into account in the predictive modelling of
tree health susceptibility and spatial spread of diseases.

* Long term tree response to deposition and climate is investigated by growth and
water use efficiency response — through dendrochronology and triple isotopes
analysis— C, Nand O
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