‘spup’ — an R package for
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environmental modelling
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Uncertainty propagation overview
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Motivation
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Underlying methodology

Monte Carlo approach principle
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‘spup’ — spatial uncertainty propagation analysis

Import data
and objects Carlo sfetfzl ezl Visualization

and

. . of results
simulations

and define sampling
UM techniques

WAGENINGEN UNIVERSITY I]I( :S
EEEEEEEEEE , >



Defining uncertainty model (UM)

Import

data and
@ objects
and define

UM

Z(x) = plx) + o(x) - £(x)

range

> my_uncert_inp <- defineUM(uncertain = TRUE,
mean = raster_of_mean,
sd = raster_of_sd,

crm = my_crm)
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Monte Carlo sampling

Monte

\ Carlo
E sampling

techniques

Simple random sampling (“srs”)

Stratified sampling (“strats”) « Latin hypercube sampling (“l1hs”)

> my_sample <- genSample(uncert.object = my_uncert_inp,
n = 10000,

samplemethod = “srs”)
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Propagation through the model
— [P]

Model must be written as a function in R

> my_model <- function(input, ...) {

¥

> my_uncert_output <- propagate(input = my_sample,
model = my_model,
n = 10000,
parallel = TRUE)
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Visualization of the results (1)
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Visualization of the results (2)
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Planned applications

Uncertainty propagation analysis
with process-based model
LandscapeDNDC

GIS database

Site input
+Grid (polygons)
LandscapeDNDC «Land use
Site/regional regional input ;fsﬁtraoﬂpf:::::ps
input preprocessing *Management

LandscapeDNDC site/regional simulation
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Weather input Site initialization
T, precipitation | |/| Seil properties

[ Crop and soil cultivation, 1
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| fertilization & manuring, ... | | |
Arable *Physiology +Water-Cycle *Management
e kT DNDCcrops  *Microclimate - DNDC arable

P - = N =
Weather input Site initialization| Grassland cultivation,
T, precipitation Soil properties | | )| grazing & manuring, ...
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Grassland *Physiology sWater-Cycle *Management
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LandscapeDNDC *Time series

Site/regional . «Regional plots
postprocessing ::> *C & N balances

output *GHG emissions

Haas et. al. (2013) “Yields
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Uncertainty propagation analysis
with Metaldehyde Prediction Model
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