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Introduction

e "Models are validated with measured values,
not actual values!"”

e "Specific events are not predictable, only the
set of possible events can be described.”

e "All models are wrong, but some of them are
useful."

e "Models can not be validated, they only can
be invalidated."
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Evaluation/verification still key Issue
for the work - some ongoina pro

Monday 3 October 2011 00UTC MACC-RAQ Verification 1+000
m a Cc Monitoring atmospheric
composition & climate
>

http://macc-raq.gmes-atmosphere.eu/

-

10w sw

€ PESC Personalized Environmental Service N — = 5

InniminoO Configuration and Delivery Orchestration

FMI-role: develop/implement methods for dynamical ensembling of
environmental information (web-services)
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"Long” history of evaluation studies (~20 yrs)

3738 A. Karppinen et al. | Atmospheric Environment 34 (2000) 3735-3743
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Fig. 2. a-d The predicted and measured monthly averages of the NO,_ concentration {ug m ™) at the four monitoring stations
considered, together with the regional background concentrations in 1993

The statistical analysis of the predicted and measured hourly time series of NO; concentrations in 1993 (the total number of data
N = B760). The statistical parameters have been defined in the text

NO, Toolo Vallila Leppavaara Tikkurila

Statistical parameter  Predict. Measured Predict. Measured Predict. Measured Predict. Measured
—~ 1 9 9 3 -> Mean (pg m ) 43 45 44 40 3 e 27 24

Maximum (ug m~7) 191 167 1 176 179 129 144 171

Stand. dev. (pg m™7) 22 26 23 21 21 21 18 18

Index of agreement —0.75 0.69 0.73 0.79

Correlation coeff. 0.57 0.50 0.54 065

Normalised MSE 0.28 0.26 045 0.33

Fractional bias — 0.045 0.095 — 0092 0118
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"Long” history of evaluation studies (~20 yrs
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Weather prediction
models

HIRLAM
RCR

ECMWEF

A

l

Dispersion models -
long-range, regional

SILAM
meso-scale,
radioactivity

LRT,

HILATAR
LRT, meso-scale

4 7w

Aerosol process models:
UHMA (U Helsinki, FMI)

MONO32 (U Helsinki, Stadia)

SALSA(UH,UKU,FMI)->
SILAM-APM (FMI)

FMI-modeling system

Dispersion and effects
models — urban, local

CAR-FMI, roadside

UDM-FMI, urban

OSPM (NERI), street
canyon

BUOYANT, fires

ESCAPE, chemical
accidents

LR}

FINFLO,FLUENT(CFD)
PALM, DNS-code

develonment

EXPAND (FMI, YTV)
population exposure

=

MPP-FMI, Meteorological
pre-processing model
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Local/urban scale ubwm-Fmigo's)
Traffic (cAR-FMI/90's)

Hazardous substances (escape/9o’s)

Reg.scale : N/S deposition (HILATAR/90's)
Regional scale (siLamiate 90's->20+)
 Nuclear accidents

Pollen

Forest fires

Particulate matter

General regional scale AQ

Microscale/CFD/LES modeling (pbns,PALM.)10's)
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SILAM v.4 SILAM v.5
Run types Source types Transformations ::rl;casr:iics Source types
e mE
2 Iuclearbomb| | [ sox huclear bomb
- - ! o - Tran: ion Bio-VOoC
Multitude of different N = B =
5 e L T
Forecast for Pm_zjf;._[als-t_u_no;;?ume. 200905;:0‘3‘ speﬁgs

types of models fit for

_{f_fDeposition
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specific purposes— can we
really harmonize the
evaluation procedure for
all of them
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even just inside FMI ?
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(not so definite) Answer:

« Atthe moment we are very far from it !

 One of the most critical questions : the availability of
data suitable for evaluation !

e Standard AQ-monitoring data ( <10 points for whole
Helsinki area) can be used for "simple” regulatory
model evaluation — but not necessary useful for any
other purpose =>

« New , better tools will help in harmonizing the
evaluation procedure - but still alot of (continuous)
work has to be done to provide good quality
evaluation data : strong co-operation (European,
world wide) carefully planned campaigns, wind-
tunnel studies, etc..)
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Materials for the DELTA-tool experiments

Available regulatory modelling data (Helsinki
area):

“database” of predicted and measured
hourly air quality data during 1993-2010

e air quality model results for 10 full years

during the period (modelled components
vary) N

L 10 km
>

e measurement data for 7
monitoring stations in Helsinki \
metropolitan Area for ~ 18 years

(locations of stations vary)
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The ONLY EQ-slide......
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DELTA: 1 _

Basic QQ-plots |
for model
evaluation

MODELLED

Note! Included In
general model

evaluation
guidelines for o
decades

OBSERVED

200

Strtfend Ind: 1—B760

Modal (s CARFMI
Farameter: NO2

Scan: 1883

Extra Values: No
Sedsan: Yedar

Day hours: All 24h

Tima Averages: Preserved
Statistic: oreserved
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DELTA 2.

Detailed (visual) view on
the performance of
models,

Shows clearly which
statistical indicators show
acceptable model skill

Points clearly out if the
model skill is consistent
at all different monitoring
locations

’\r—'

SUMMARY STATISTICS
Nb of stations: 3 wvalid / 3 selected
INDIC  {orit - Goal) 00% percentile Min Mean Max
P ; e
TARGET {1.00—0.80} L !. } 1 0.87 0.97 112
P . ¢
IMFaI {0.30-0.15} 0.26 — 1 008 0.18 0.26
P ; G
R {0.55—0.65) ' } 1 0.38 4.50 0.57
P ; G
FAC2 (0.50—0.80} +0.67 ] 0.67 a.72 0,75
P ; <
IsFal {0.50—0.40) ! I I 8.21 001 a.09 .21
P -
RDE {0.50—0.42) [ I I 4,26 0.20 0.23 0.26
F i
RPE {0.50-0.42} ' i } A 0.05 a.10 .15

Strt/fend Ind: 1-B760

Modal (s CARFMI
Parameter: NO2

Scan: 1983

Extra Yalues: Ne
Season: Year

Doy hours: All 24h

Titne Average: Preserved
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Predicted vs. observed daily mean
PM, - concentrations at two stations — scatter plot, Correlation Coefficient squared (R?) and
Index of Agreement (1A)

VALLILA

- R
* y =0.97x-0.75
R?=0.57

(K g
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VALLILA: R2=0.57,1A=0.84

KALLIO: R?=0.60, IA=0.86
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DELTA3: :
Taylor diagram ] :
correlation s T :

coefficient, :
standard deviation i
centered RMSE I

0.z

o
=

0.25

0.59

Good addition to

Visual 0.0 L ! ! _ L L 1 L L Yy I I S ! I . 100

0.0 0.2 .4 0.6 0.8
. Sigmakd,/sigmad
I I lOdeI SkIII & VALL Strt/end Ind: 1—-EB760
o MALL

Medal (55 CARFM

assessment Parametar: PM25

Sgan: 2002

Extra Yalues: No
Sedson: Yedar

Day hours: All 24h

Titna Averoga: Prassrved
Statistic: oreserved
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PROBENCH: Important suggestion:

MAIN statistical indicator:

distance from origin on the Target diagram
= normalized RMSE

=> "petter than average” model performance
+ list of other "good” indicators for model skill
guaranteed If the criteria Is passed
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DELTA 4:

TARGET diagram

R, MBias,
RMSE/sigma(obs)
MEF
sign(RMSEs/RMSEo)

Something completly
new (for us)...

TARGET PLOT
T

BIAS /SigO

CRMSE /Sig0

ol S

100%
50%
SigM > Sigd

Bigd > SigM

SALL
KaLL

Strtfend Ind: 1-B760

Modal (s CARPM
FParameter: PM25

Scan: 2002

Extra Vaolues: No
Season! Year

Day hours: All 24k

Tirma Average: Preserved
Statistic: oreserved




CONCLUSIONS/general

The basic statistical parameter set utilized in the FMI AQM-
evaluations has been quite consistent during the last 15
years - obviously the statistical parameters used are

only a subset of the parameters provided by DELTA tool.

Earlier evaluations did not clearly specify any clear
acceptance criteria for the model behaviour, while
PROBENCH /DELTA has added a multitude of statistical
Indicators + suggestion for the main statistical indicator
with clear acceptance levels to help to identify
unacceptable model performance.
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Conclusions/general

For each statistical indicator, two quality bounds are

proposed:

« a performance criterion which states whether sufficient
guality for policy application is reached

e a performance goal which points to the optimum quality
level that a model is expected to reach.

These two quality bounds will greatly assist the user in
assessing the guality of the model performances for a
given regulatory AQM application.
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Conclusions/re-evaluation

DELTA tool has been utilized to re-assess model
calculations for Helsinki Area based on archived model
and measurement data for the area (work ongoing..only part
of the complete “database” has been processed)

New evaluation did not (yet) reveal any major discrepancies

..but at least the new concept and tool already proved to be
applicable tool for processing data created long time
before any format or content requirements for DELTA tool
were created.

Some practical “issues” experienced but no major
problems observed
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Conclusions/practical issues

some investments (=time and resources) are always
needed to learn to use a new tool effectively —
DELTA is no exception on this rule

First experiences with the tool are promising , and

prove, that the resources invested are
going to be returned in the future



CONCLUSIONS

Assuming that a continuous support and resources for
further development for the tool can be guaranteed, it
will be an important step towards harmonizing the
European model evaluation practices in the future
(=just my humble personal opinion)

neither DELTA nor any other tool can completely
cover and automate the complicated process of
model evaluation =>the skills & experience of the
evaluator AND availability of applicable evaluation
data (extensive measurement campaigns/wind tunnel
studies ets..) will even in the future be the decisive
factor
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Thank you for your attention !

http://[fairmode.ew.eea.europa.eu/models-benchmarking-
sg4/delta_tool concepts _userguide.pdf

FAIRMOL

Forum for air quality modelling in Europe

More info on the FMI evaluation " history”

GOOGLE'! (scopus/..):
'karppinen’ 'fmi’ 'evaluation’
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