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From VSD to VSD+

" Shifting goals:
W biodiversity
e effects of N deposition on plant species diversity

e this requires: N availability, C/N ratio, NO3;/NH, concentrations,

B climate
® carbon sequestration in forests

® greenhouse gases (N,O emissions)

—>New formulations of C and N processes (explicitCand N
balance)
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VSD

B Very Simple Dynamic soil acidification model

B to simulate the acidification (and recovery) of non-calcareous (forest)
soils

B scenario analyses & target load calculations (& critical loads)

B regional/national scale calculations in support of effects-based work
under LRTAP Convention
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VSD+

VSD+ (VSD + explicit C and N modelling)
o dynamic modelling of soil acidification
o soil eutrophication (N availability)
o carbon sequestration




VSD+
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N processes in VSD+
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RothC model

DPM —4
Organic
Inputs Decay /
C pools: T \]:

IOM

RPM : Resistant Plant Material
DPM : Decomposable Plant Material

N dynamics- BIO : Microbial Biomass

- fixed N contents for DPM, RPM and BIO

co,

BIO

HUM

X
D

HUM : Humified OM
IOM : Inert Organic Matter

= Npum = T(Nppm, frems fei0), but is reduced when
N uptake > N deposition + N mineralisation
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VSD+ tool set
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VSD+ tool set
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VSD+ user interface (screenshots)

f & vsD+Studio, Version 5.1 =
Eile Variables Bun Tools Help
> ?
Model options | Input data | Bayesian Ealihlatinnl Dutput variablesl Output zettings | W50+ output | Critical Loads | Wegetation
Sitelnfo WS0p Solling cRCcoo 0.004379 rf_nit 033
perind [EEEE || RCOOpas | 0960900033 ff_denit 0.z
thiick. TempC 8. N_qupt D4 zerDatavmodels
bulkders 1.208 percol D:AUseDatahmodel: Ca_upt D4 zerDatavmodels
Theta DMUserDatatmodel: | Ca_we 0.005218835 Mg_upt DU serD atavmodels
pCO2fac 20 Mao_we 0.026763245 K_upt D:hUserDatabmodels
parentCa - K_we 0.003819 P_upt i}
Clap_ct 4 Ha we 0.003028 MIF DU zerD atatmodels
CEC 741 502 dep | DiUseData‘models Cif D:iUserDatabmodele
bzat_0 1. NOx_dep Di\dserDatahmadel: g 0.25
ECa 0 002 MH3_dep DAUseDatat\models precip D:4UserDatabmodels
Etg_0 0.003 Ca_dep D4 serD atahmodels
EK_D 0.0 Mg_dep D4 serD atahmodels
Excmod [iaines Thomas k_dep D:\UserDatahmodels
IgkalBc 0.540000021457672 | Ha dep D:\UserDatahmodels
lgkHBC 3 2R333338032651 Cl_dep DU serD atavmodels
expa 3 kit 10
Igkalos .54 kdenit 4,
Cpoaol_D 12516.392578 Nfix 1)
CHrat_0 18.144791 Mupeff 092
RCOOmod More if_miR 033
N Input file: D:\UserData\models\V5Dp\Solling\Solling.in2 Click on parameter name for help, if parameter value is file double-click to edit




V5Dp Solling
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_t V5D +5tudio, Version 5.1
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Time developrment
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VSD+ user interface (screenshots)

Display individual values in graphs  []




GrowUp

Tool to calculate:
- uptake of N, Ca, Mg and K

- input of C and N from litterfall and root turnover

" for forests only
" includes management actions (planting, thinning, clear-cut)
" two forest types:

- uniform age

- mixed uneven aged (natural rejuvenation)

GrowUp available through CCE website
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GrowUp
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PROPS - PRObability of Plant Species

" calculates the chance/probability/suitability that a plant
species is present (not abundance!)

® based on measured/measurable abiotic conditions

Derived from:

" relevés with simultaneously measured abiotic conditions
(N, pH)
" climate data




Relevés with measurements of abiotic
conditions




Fitting of response functions

)

O =

c —

g o)

O 3

-

oY o
o




Response functions

2 dimensional response functions:
[ | pH
" N (N-total, CN, NO;)

logit(y) = a + B;pH + B,N + y;pH? + y,N? + dpH-N

probability = 1/(1+exp(-logit(y))




Results

Number of plant species with response functions
" pH + N-total: 406
®" pH + CN ratio: 330
" pH + NO;: 146




2. Extension number of species

Problem:

" only few relevés where abiotic conditions have been
measured = response functions for few species

" how to get abiotic conditions for other relevés?

Datasets:

B ‘Abiotic’ dataset: £ 4600 relevées with measurements of
abiotic conditions

" Bioscore dataset: £ 430,000 relevés without abiotic
conditions




estimation of abiotic conditions

‘Abiotic’ dataset
(£ 400 species,
response for pH and N)

Spl
552 species that in Bioscore

| with response functions
| in ‘Abiotic’ dataset

Spn

Bioscore dataset levd I

(430,000 releves, gepei've estimate pH and N

+ 4,000 species) Sp6 from species with
SP20 response functions

Spl —
Sp7

Sp2 55125 (at least 5 species

| Sp221 from ‘abiotic’ dataset)

Sp456

Spx



estimation of abiotic conditions
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Results

Number of plant species with response functions

‘abiotic’ database
" pH + N-total:

" pH + CN ratio:
" pH + NOsj:

Bioscore database
" pH + N-total:

" pH + CN ratio:
" pH + NOj:

406
330
146

2306
2309
1781



PROPS model summary:.

Probabillity y for occurrence of a plant modelled as:

2 = logit(y) = log——ao+Za X+ZZau X

=1 j=1

with a;. = a;; for all i,j.
Number of varlables X; IS n = 4 (normalized/log-transformed):
soil solution pH and [N], precipitation, temperature.
1

1+exp(-z)

Probability y obtained as: y=

The 15 coefficients for many plant species are derived from relevés with
both biotic and abiotic observations and extrapolated ...

L4 =
Al gpma
CCE WS and ICP M&M TF, 7-10 April 2014, Rome



From PROPS DataBase: Isolines of occurrence probability
for single species (in [N]-pH plane):

Calluna vulgaris
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3. Preselect species in PROPS calculations

® 2300 species with response functions
" a-priori selection of species is required

" FUNIS classification is used in M&M work
— species selection related to EUNIS




Step 1:0verlaying

" overlay of EUNIS map (level 2; e.g. B1) with Map for the
Natural Vegetation for Europe.

NIS class all possible vegetation

Legend
landcov_1by1
Value

Aaton of Euops, scak 1. 4,500,000
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Step 2: species assignment

" For each unit of the EuroVegMap units we got a list of
typical/relevant species

® These can be linked to the PROPS list




In VSD+Studio it is implemented as
follows:

m FormsSelSpecies

EUNIS classes and associated vegetation types

F2.4-[Finus mugo] scrub Ammophila arenaria

ALTERRA

F3.1-Temperate thickets and scrub
F3.2-Mediterranec-meontane broadleaved dedduous thickets
F4.1-Wet heaths

F

2-Dry heaths
Low creeping shrubichen tundras
MuossHichen tundras with low creeping shrubs
parse lichen-rich dwarf birch tundras
Low creeping shrub-moss tundras
parse willow-dwarf birch tundras
parse dwarf shrubichen mountain tundras
QOceanic low creeping shrub-moss tundras
Oceanic dwarf shrub tundras
Orocantabrian Juniperus communis subsp. alpina- and Cotoneaster integ
Orocantabrian Juniperus communis subsp. alpina-scrub with Daphne laur
Apennine dwarf shrub communities
Rocky heaths
Frisian-Danish coastal heaths
Coastal rocky heaths with Ulex galli subsp. galli f. humilis in combination
Coastal rocky heaths
Armorican coastal heaths with Erica vagans
cottish boreo-montane heaths
Irish-British Atlantic-mentane heaths
Scottish coastal rocky heaths
outhwest Norwegian coastal rocky heaths
South Swedish coastal rocky heaths
outh Norwegian coastal heaths
Dry lichen heaths

WAGENINGENNEE

alluna vulgaris
arex arenaria
rex pilulifera
aria aculeata
ladonia pyxidata
Danthonia decumbens
Deschampsia flexuosa
Dicranum scoparium
Empetrum nigrum
Erica tetralix
Festuca ovina
Genista anglica
Genista pilosa
Genista tinctoria
Hypnum cupressiforme
Lotus corniculatus
Malinia caerulea
Mardus stricta
Orchis mario
Platismatia glauca
Pleurozium schreberi
Polypodium vulgare
Potentilla erecta
Pyraola minar
Pyrola rotundifolia
Sderopodium purum




Species options

Model Dptionsl Input datal Bayesian Ealibrationl Output variablesl Dutput settings | WSD+ autput | Critical Loads — Yegetation I

Species Cover | Diversity Indiex |

VSDp DK Spruce site

Deschampsia flexuosa
Pleurozium schreberi
Dicranum scoparium
Calluna vulgaris
Hypnum cupressiforme
Potentilla erecta
Mardus stricta
Carex pilulifera
Malinia caerulea
Erica tetraloc
Cetraria aculeata
Ernpetrum nigrum
Cladenia py=idata
Scleropodium purum
Festuca ovina
Polypodium vulgare
Lotus corniculatus
—— (3enista pilosa
Danthonia decumbens
— Pyrola minor
Pyrola rotundifolia
Genista anglica
—— (Genista tinctoria
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Ccurrance Probakility
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1985 1970 1875 2000 2005 2010

Show cover for Scale species strenghts bo 100%
¢ Species " Species Groups rr = &+ no

fctions  Selected species

Select all species

Unzelect all zpecies

Add species

Save zelection to PROPS file

Ammonhila arenana

Calluna vulgarls
[w] Carex arenaria
Carex pilulifera
Cetrariz aculeata
[ Cladonia pyxidata
[w] Dranthonia decumbens
Descharmpsia flesuoza
Dicranuri scopariun
Empetrurn migrum
Erica tetraliv
Festuca ovina
Genista anglica
Genista pilosa
Genizta tinctaria
Hyphurm cupressiforme
Lotus comiculatus
tolinia casulea
Mardus stricta
Orchiz morio
[ Platizmatia glauca
Pleuraziurn zchreberi
Palwpadium vulgare
Patertila erecta
Pyrala minor
Puyrola rotundifolia
Scleropodium purum
Abies alba
Acer campestre
] Acer monspessulanum
] Acer opaluz
[ &cer platanoides
Acer pgeudoplatanus
ACer species
Achillea atrata
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Summary

PROPS

" response functions (pH, N, T, prec.) for 2300 species
" a-priori selection of species based on vegetation type

" relatively few species for Scandinavia, Iberic peninsula,
south-east of Europe




MetHyd, GrowUp and VSD+PROPS single site versions
available from the CCE website:

www.wge-cce.org/Methods Data/The VSD suite of models

Also available there: Instruction videos

Questions concerning models: luc.bonten@wur.nl

- i & =
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http://www.wge-cce.org/Methods_Data/The_VSD_suite_of_models
http://www.wge-cce.org/Methods_Data/The_VSD_suite_of_models
http://www.wge-cce.org/Methods_Data/The_VSD_suite_of_models
mailto:luc.bonten@wur.nl

Thank You! ©

Comments? ®
Questions? ®

'L. ge T y Air

CCE WS and ICP M&M TF, 7-10 April 2014, Rome
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