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What is in the AQL

DIRECTIVE 2008/50/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 21 May 2008
on ambient air quality and cleaner air for Europe

A. Data quality objectives for ambient air quality assessment

Sulphur dioxide, _
wdomicsotmiro | Bemene | (g ang | O7onesnd el
gen and carbon lead ?
monoxide
Fixed measurements (')
@) Uncertainty 15% 25 % 25 % 15 %
Modelling uncertainty:
(Hourly 50 % — — 50 % )
Eight-hour averages 50 % — — 50 %
M Daily averages 50 % — not yet defined —
\Annual averages 30 % 50 % 50 % — Y,
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Proposed Indicatorsg
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* Only valid around the Limit Value « Valid over the concentration range
« Timing of the events not considered « Timing of the events is considered
* Not available for all time averages « Available for different time averages

160

140

== [0i-U(0i):0i+U{0i)]

0i ====0ipBU(0i) ====0i-BU(0i)

Mi

120

100 -
=
S
j
T 80 -
o
3

o
o
60 -

40

20

0 -—MDI <BUG)

0 —M@DI|>BUG)

0() —MD| < U@

Joint
Research
Centre




Definitions
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Modelling Quality Indicator (MQI): Statistical indicator calculated on the basis
of measurements and modelling results.

Modelling Quality Objective (MQOQO): Criteria for the value of the MQI. The
MQO is said to be fulfilled if MQI is less than or equal to unity.

Modelling Quality Indicator (MPI): Statistical indicators calculated on the basis
of measurements and modelling results. Each of the MPI describes a certain
aspect of the discrepancy between measurement and modelling results.

Modelling Performance Criteria (MPC) Criteria that MPI are expected to fulfil.
They are necessary, but not sufficient criteria to determine whether the MQO are
fulfilled.
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Daily / Hourly MQ r—im
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MQI MQO MPI

MPC

RMSE MOI < 1
BIAS M — 0|
8 RMS,
R V20001 (1 ~ R) MPI < 1
BRMS),
loy — 00|
=D B8 RMS,
Spatial R V20004 (1 — R)
Iﬁ RMS‘_’l MPI < 1
: Om — Op
Spatial SD B RMS,
M -0
Exceedances [Myerc = Operc| MPI <1
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Yearly MQO & MPC
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What value for Ug(
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About U

vy’ RV a Ny Nup
NO, 0.25 200 pg/ms3 0.20
(0 J8 0.18 120 pg/m3 | 0.79
PM,, 0.28 50 pg/ms3 0.13
PM, . 0.36 25 pg/ms3 0.30
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Relation between short- and long-term uncertainties (PM)

Estimated relative uncertainty for PM10 (U)

100%

= PM10 year gravimetric
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= PM10year B-ray
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Stat 4
Stat 2
Stat 8
Stat 7
Stat 5
Stat 1
Stat 6
Stat 3
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METHOD 1.:

Percentage of stations fulfilling the MQO = 50%

L

METHOD 2: interpolation
Stat90 = fix(nstat*0.9) = fix(7.2)=7
Dist = nstat*0.9-stat90=0.2
MQIg, = MQI(statgg) + [MQI(statgy + 1) — MQI(statgg)] * dist
MQlgpy, = 1.32 4 [1.45 — 1.32] * 0.2 = 1.35
MQO: MQlgg, < 1

10




The 90% principle
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Stat4 1.45 2 Stat6 1.20
Stat2 1.02 \1 Stat3 0.65 )
Stat8 1.01 T Ero
Stat7 1.01 mgtﬂ ;j 51)01{; Method 1. 50%
Stat5 0.90 E— Method 2: 1.09
Stat1 0.80 (
Stat6 0.70 The choice of the method does not change
Stat3 0.65 the final result (fail or pass) but modifies the
M(h interpretation in case of close-by cases,
especially when few stations are available.
Stat4  3.45 \Method 2 is then more precise.
Stat2 0.98
Stat8 0.97
Stat7 0.92 [Meth. 1: 88% MQl
Stat5 0.90 | Meth. 2: 1.47 1 Stat3 0.65
Statl 0.80
Stat6 0.70 Method 1: 100%
Stat3 065 Method 2: 0.58 "




An additional out Nadel uncertainty
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The normalized deviation indicator (ISO 13528) scales the model-observation
difference with the measurement and modeling uncertainties [ U( Oi) and U(Mi)]

associated to this difference:
|0; — M;]|

~ JU)E + UM

En

E., equals to unity implies that the model and measured uncertainties are compatible
with the model-observation bias. We use this relation, i.e. E =1, in DELTA to estimate
the minimum model uncertainty compatible with the resulting model-observation bias
as follows:

0; — M;\’
En=1$U(Ml')= U(Ol) (U(O)) —1

Example: INPUT: PM,o, Ug=5 pg/m?3, |0 — M| = 15ug/m3

OUTPUT: MQO=15/10=1.5 (not fulfilling)
Uy = 2.82U, = 2.82 * 28% = 79%
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Hourly/daily frequency

I ASS&SMENT TARGET PLOT PM10
T
= 1.23

SPACE: Dot does not fulfill the Performance Criteria

BIAS > 0 Beta = 2.00
Alpha = 0
=2.91 RV 540 ugm-3
~2m%
Umod = 655 %
e T=1 i
BlAS [ ]
Fr S0
F - b
C v b
£ A A » E
R b, 2 7
c © J
of | BIAS < 0 ‘ R
2 1 0 1 2
<- CRMSE ->
Castagamneto, BIELLA Stuzo = Arese VICENZA_Quart Strt/end Ind. 1-8760
~ Tornoliingat ~  COSSATO 3 Meano_suara E S_ROGEO AL PO 3 Conegiard Model (s): MOD1
 DrugnioMandi  VERRONE Zumag y Meda— — . Rive ol % Venezia Sacca G
- ALESSANDRIA N ¢ Saronno_Santu » Milano_Verzie a _Larg v Rovigo_f Extra Values: No
| ALESSANDRIAL a Erba M TE © Trento_Gardol & Ba. e
- Ak 4 Cantu x OSIOSOTTO ToenloViaVen 5 MODENA XX SET Dor eyl 24h
DACQUIST g Bormio Brescia ferona_ Cason e Cuccol
_ Buttigierada % Momegno_Cont & REZZATO & - . FE_GHERARDI A R
SUMMARY STATISTICS Nb of stations/groups: 46 valid / 48 selected
INDICATOR
o |Mean I YT YT oo
B 0 20 40 &0 80 100 ugm3
S |Exceed I T < e e e e L
50 ugm-3 h 20 20 50 50 100 days
eI T I —— e S—
Norm t--k X ER o 5 7 10 15 >
Cor e —— o
1; Norm 0 5 7 10 15 2z
M |StdDev | g [ !
E Norm I a5 1 -7 -5 0 5 7 10 15 2
Y I S —re———————
Norm -3 BT A 0 5 7 10 15 2
s |Ceorr ® | oo
P Norm 0 5 7 10 15 2 7
A [SWbev g ro- o
b= Norm iy B ERE 0 5 7 10 15 2
' Perormancs Criteria satisfied: Error dominated by corresponding Indicator
@  TIME: >30% of stations fulils the Performance Criteria
SPACE: Dot fulfills the Performance Criteria
@  TIME: <80% of stations fulfils the Performance Criteria

European
Commission

Joint
Research
Centre

Yearly frequency

Scatter PLOT PM10

MQO =

2.92

MOD /
ugm-3
OBS /ugm-3
- SAREZZO VICENZA, Strt/end Ind: 1-8760
e Sossare ™ T Milano_Juvara S S_ROCCO_ALPO 5 Cone -gmm Model (s): MOD1
g - : mﬁm : l.lm_du_Pn : &{oﬁ{iﬁl\# : emw_ﬂd.l mmw
. ALESSANDRIA N o Saronno_Santu o Milano_Verzie & Laig . Rovigo_Borsea Extra Values: No
- ALESSANDRIAL a Erba = \TE ~ Trento_Gardol + Castelnovo_Ba S
 Alba a Cantu x OSIO_SOTTO . Lma:\g::m ° \ XX_SET Day hours: All 24h
N ierada T Moregno_Cont & S G Schio 1 FE.GRERARD E;s-: Epua-ved
SUMMARY Yearly STATISTICS Nb of stations/groups: 46 valid / 48 selected
INDICATOR
] .
B [Mean [ [ & = emam somemmm saes L
s 0 20 40 60 80 100 ug/m3
T |Bias - -
| L J I I
M Norm A5 1 -5 0 5 1.0 1.5 2
Con |® I — |
S| Nom 0 5 7 1.0 15 277
A
Cc
E StdDeV o == ==
Lo_ __1
Norm -2 -15 -1.0 -7-5 0 5.7 1.0 1.5 2
B Porformance Criteria satisfied
' Performance Criteria safisfied; Emor dominated by corresponding Indicator
L J TIME: >90% of stations fulfills the Perdformance Criteria
SPACE: Dot fulfills the Performance Criteria
® TIME: <90% of stations fulfills the Performance Criteria

SPACE: Dot does not fulfill the Performance Critena
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Main updates

g

g

Introduction of B in the MQI formulation (B =2)

Change in the implementation of the 90t percentile constraint
Both yearly and hourly/daily MQO are indicated in perf. Reports
Update of the attenuation parameters for yearly PM;, and PM,:
New attenuation parameter for O; long term (for spatial MPI)
Introduction of the model uncertainty as one report’s output

Efforts have been made on definitions & concepts (CEN TC264/43)




