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* Overview of dynamic models

* Biogeochemical
* Vegetative

* Focus on ESI and Skipwith Common

* ESI site monitored information

* Application of Dynamic models

* VSD+ and MADOC/MultiMOVE
* scenario investigation

* Site specific Critical loads
* for acidity
e and new ClLbiodiv
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Largest single tract of wet [and dry] heathland in England

Critical load for Acidity APIS CLempN 2012 monitored (2013
(keq/ha) APIS CLmaxN and CLmax$S range monitored
N deposition 0.80 (wet heath) 0.71-1.43 0.93 0.91
1.20 (dry heath)

0.16 : 0.40 0.37

* Acidity critical loads
* site exceeds ClmaxN for wet heath but not dry heath
* site exceeds CLmaxS
* \egetation critical loads for nitrogen
e siteis low to mid-range for CLempN: 12-14 kg N
 many heathlands across the country will be worse

than Skipwith 160 |
L, 140 -
* BUT large historic component at Skipwith % 10 |
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Site monitored data from CEH
(Montieth et al 2012, 2013, 2014, 2015)

* vegetation poor with low occurrence of CSM
+ve indicator forb species

* bryophytes present indicate nutrient
enrichment e.g. Brachythecium rutabulum

* Multi-MOVE modelling suggests that soil is
unsuitable for current species

http://publications.naturalengland.org.uk/publication/9529076

* Natural England Management data suggests
~52% in Unfavourable recovering condition,
48% Favourable
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Soil and soil solution chemistry
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* evidence of acidification
* low soil solution and soil pH
* High Al in soil solution

Soil solution pH
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* Habitat Quality Index (HQI) is calculated using 32
CSM positive indicator species
* HQI = mean suitability across 32 species

* A critical level of HQI (HQ,,;;) is generated by running

model at critical load from 1980 to 2100

* i.e. what the habitat suitability would be without much of the
recent deposition

 for Skipwith, HQcrit=83%

* The HQI was calculated for a combination of
temperature and pollutant scenarios

N100/T+0 N90/T+0 N80/T+0

N100/T+1 N90/T+1 N80/T+1

N100/T+2 N90/T+2 N80/T+2
nﬁﬂa;ncheistter . @@
University Modelling by Ed Rowe, CEH &ango
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results

* all the scenarios modelled
produce a HQJ substantially
below the HQg; by 2100

* climate change improves HQ
more than a 20% cut in N
deposition!

* some species e.g. Sedum acre do
well under climate change

* the south east is more diverse for
vascular plants

* specific bryophytes are not
included as CSM +ve indicator
species

e UK 20% of Eu plants but 60% of Eu
bryophytes
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HQeg1=83%
® Current
temperature
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N deposition (% of Gothenberg scenario)

Sedum acre
www.thewildflowersociety.com
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* calibrated using site observations of soil
pH, CN and base saturation.

* Model responds to changes in dep. and
predicts pH/Al well

 accuracy decreases as organic component
increases

e Heathland critical load for acidity based
on ANC=0

e last hitin 1890!
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 amount of N removed through

management is important
e considered in CL but is site actually
managed?
 Critical load for acidity (using ANC=0)
not met until both N and S deposition

have reduced by 50%

N & S -50%, dry heath mgmt. -10
kg pa
— [ANC] fegim3)
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Current dep + wet heath mgmt. -4.5
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Conventional Modelled
(APIS) (VSD+)
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N dep kg ha? yr?
=

CLmaxS 0.16 0.11
5 -
CLmaxN 0.82 0.77 (wet heath)
0 T T T
1.17 (dry heath) 1850 1900 1950 2000
Year
> 120 -
"g 100 -
CLbiodiv w 80
. oy . 60
* site appears very sensitive to even S 40
. oy s v i
small levels of acid deposition Zg
e atcurrent N deposition, no level of S 1850 100 1950 2000
will enable CL to be met Skipwith Common (Dry heath)
* atcurrent S deposition, no level of N 093
will enable CL to be met
HQIcr'lt_ 088
* both N and S need to fall by more ”
than 50% g 0.5
0.820 —
100
N dep,
% of Clompn 180
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* empirical critical loads may not always be appropriate for a site that
has been subjected to long-term pollution

* dynamic models consider long-term pollution and enable scenario
investigation (e.g. polluter life-span)
* Cl's modelled this way may be much lower than conventional CL’s

* opportunity for CL,_ 4, linked to conservation outcomes
* care taken when developing species lists and establishing thresholds

* realistic and even extreme reductions in pollution may not result in
recovery of habitat quality

* many sites may need ‘resetting’ to remove N and S pools/acid effects
or to offset current deposition

* lime addition, topsoil stripping or active management (e.g. Storkey et al,
2015; Jones et al, in prep)
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* Biogeochemical models have been
tested across many sites
» good predictors of base cations, pH

» Application at regional or site specific
scale (if specific information known)

* Trade off in detail vs regional application
* Many weaker at CN pools
* Plant available N difficult to define

Hs_V =(B1.Mean Ellenberg fertility)
+ (B 2.Mean Ellenberg wetness) +
(B3.Mean Ellenberg soil pH) + (B4.
cover-weighted canopy height) +
(B5-7. Climate variables)

0.7000

"Model performance from

literature review
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* Vegetation models less proven

* Empirical models use relationships
between plant species occurrence and
environmental factors

* rely on training data from large datasets (CS,
NVC, BSBI)

* rare species not considered

* predict habitat suitability not actual
occurrence/cover

* use soils or vegetation data to predict Ellenberg
values

* Ellenberg N difficult to define

Calluna vulgaris Calluna vulgaris

From (Montieth et al. 2013) 0.9000
0.6000 0.5000
0.5000 / 0.7000 N
/ 0.6000 N
0.4000 4 %
/ 0.5000
0.3000 b N
0.2000 / 0.3000 i
D / 0.2000 g,
' L/ 0.1000
Manchester 0.0000 ‘ - ‘ - w . | 0.0000 : : ‘ : ; I
Metropolitan 10 20 20 2 50 60 70 80 3 4 5 e . i
¢/N pH
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MADOC model performance at Skipwith

* Soil C/N modelled since the last
glaciation matched observed values
very accurately

* pH was slightly over estimated -
observed value (3.98)

* but within range of measured values
(3.89-4.11)

* NO; over predicted, NH, under
predicted

» observed data heterogeneous, model
outputs in the same order of
magnitude
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