Uncertainties of monitoring and modellin

The uncertainty concept is one of the crucial points of Quality Assurance/Quality Control procedures that should provide quantitative information about the monitoring/modelling precision,
identifying the uncertainty sources and their i ion. The d of a consistent procedure for the uncertainty evaluation is still a challenge for the scientific community.
Nevertheless, in the scope of the AIR4EU project, it was outlined a possible procedure for the correct estimation of uncertainties, at different levels of expertise and/or available data.

Monitoring

data quality objectives recomendations
<10% <2 ppb 290% Report data and associated uncertainty for compliance
assessment of EU Directives.
S0,, NO, 15% 90% annual
PM, Pb 25% - Establishment of a QA/QC plan based on EUROAIRNET
o 90% annual recommendations. Dissemination of report data and
15-25% associated uncertainty along with the QA/QC plan.
Examples: . L
o, 15% or 3 ppb 10% or 1 ppb 80% monthly Clear statement of the data quality obJecﬂve; and an
NO, 20% or 50 ppt 10% or 25 ppt _ gdequate do_cumented QA/QC plan formulation and
PM, ¢ 0.05+5% M 10% 90% monthly implementation.

Modelling

uncertainty according to the EU directives

recomendations
EU Directives establish requirements for air quality modeling as a measure of modeling results
acceptability: Presentation of a qualitative (e.g., graphical) and a
concentration relative error at the percentile (p) corresponding to the quantitative (e.g., statistical) analysis of model results
allowed number of exceedances of the limit value normalized by the against measured values from the air quality network.
TR For the application of the Quality Objectives of the Air

Co, -Ci
RME:M Quality Framework Directive it is recommended to use the

Opmax(ca,-cs,) co, ~Cp,| alternative model error Relative Percentile Error (RPE)
RAE= ==t when dealing with percentiles.
’ For annual means, both RPE and RME (relative maximum
goﬁny mean gg;ﬁso% error) are compatible for annual means and should be
A:H‘;‘ :f:an 30%: 1999/30/EC 1) more (uses the percentile instead of the maximum value) applied in that context.
Annual mean 50% 2) performance in the high concentration ranges
8-hour mean 0% 2000/69/EC
Annual mean 50% 3) direct , since the model uncertainty is
Sholdalymean B0k 2002/03/EC examined in the concentration range of the limit values
1-hour average 50%
recomendations
total model uncertainty
. 10 For the estimation of the Total Model Uncertainty it is
3 (00, - To)ce - Ep) . 3 g .
R ] recommended to use the following statistical parameters:
“the computation of the total uncertainty induced in the output by quantified correlation coefficient, fractional bias and normalized
uncertainty in the inputs and model, and the attributes of the relative importance of 0.0 15-20% tandard deviati
the input uncertainties in terms of their contributions.” standard deviation.
0.0 =100 Lo =CPan || . L
e R el | e Stochastic variability
UNCERTAINTY + VARIABILITY * UNCERTAINTY 10 T, to investigate the contribution of the different components
0, ) .
DZ;EIPC,,—," zo o of total model uncertainty. It is recommended to filter out
s - (o-CoP 0.0 stochastic processes from the monitoring data based on
i Turbulence refers to stochastic  :Emissions ez O e L T T spectral analysis and the quantification of model
emoval processes :atmospheric and  ;Observational data we BT uncertainty without the influence of stochastic variations.
Aerossols i
’ i Chenmistr —
DR R (e ] ,er;’o,umn MG = exp([inCo - InCp) 10 Analysis of intrinsic model uncertainty
VG,,X{(WO,@;] 10 to perform a sensitivity analysis and/or model
intercomparison to evaluate the different model modules
How to estimate Total Model Uncertainty? statistical analysis 05< % <20 10 to determine intrinsic model uncertainty (ex. Monte Carlo
S d
approach).
uncertainty mapping recomendations

post maps interpolation L . . . . .
. When there is limited information concerning the model error, then mapping of uncertainty can be

® carried out by a ‘best estimate’, based on other information available. This should be applied to the
assessment map as a relative uncertainty. en more Information IS available concerning the moadel
\ t ati rtainty. Wh inf tion i ilabl ing th del

© error, then the RMSE of the RME and RPE from these sites can be used as indicative of the uncertainty.
Regression relations between model concentrations and model types are more indicative of the spatial
® variation than direct spatial interpolation of the error. The applicability of interpolation of RME or RPE
Suggestion of parameters to be can also be assessed through cross-validation.
[ ] represented
, RPE for dallylourly averages If both urban and local scale models exist then spatial distribution of model uncertainty should include
RME for annual averages the individual uncertainties of the models and their contribution to the total model uncertainty.

If data assimilation techniques are used and provided uncertainty estimates, then the variance or

Bffiy Normalised Mean Square standard deviations should be used to map uncertainty.

Fb  Fractional Bias

Interpolation adds uncertainty to the process!
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