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1) Legal background: the AQ Directives — where, how and when
to measure?

« 2008/50/EC: SO,, NO,, NOx, O5, CO, CcH,;, PM10, PM2.5, Pb.

« Aim: minimize harmful effects on human health and the
environment as a whole.

« Common approach to assessment: standardised
measurement techniques, common criteria for number and
location of stations, accuracy criteria.

« Information collected must be sufficiently representative
and comparable across the community.

« Siting criteria: Macroscale (traffic oriented, urban, rural
background, industrial, ecosystem) & microscale
(unrestricted flow, sampling height, distance kerbside,
security, access,..).

« Minimum number of sampling points depending on
population.
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2) Data quality expectations on monitoring (fixed stations, indicative
methods, modelling, objective estimation)

Mandatory measurements
(accuracy +/- 15 % for SO,, NO,)

- kimit value
@)
)
(40)
.
)
C
Q
@)
C
@)
O

Uncertainty, minimum data capture, minimum time coverage, quality
assurance and control, accreditation, EU interlaboratory comparisons
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Data Quality Objectives: assessment uncertainty

SO,, Benzene PM2.5, Ozone
NO/NO,, PM10

CcO
Fixed 15 % 25 % 25% 15 %
measurements
Indicative 25 % 30 % 50 % 30 % “class 1”
Mmeasurements sensor
Modelling 30-50 % 50 % 50 % 50 %
Objective 75 % 100 % 100 % 75 %  “class 2”
Estimation sensor
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3) JRC's current experience with sensor performance
Example of influence of temperature and humidity
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3) JRC’s current experience with sensor performance

Example of Uncertainty estimation at Limit Values

N

o NI NOAIESY :} — OSEs O9SE
Cal. (LoD) 1.7 1.8 2.4 2.6 1.5 2.2
Hysteresys - - - - - -
r, Short term 1.7 2.9 0.8 3.3 0.4 0.6
Long term 4.0 1.7 3.0 5.8
Interference 1.4 5.9 5.6 5.0
Air matrix 3.0 5.0 1.1 1.0
Temperature 1.7 8.3 2.2 1.9 1.5 7.4
Humidity 2.2 5.1 2.1 1.4 1.7
e 127%  124.0% 77.0% 15.8%  353%  22.0%
U +/-25% +/-248% +/-154% +/-32% +/-71% +/-44%
AN
%’;‘ Current VOC sensors are not fitted for monitoring.
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4) EU efforts to harmonise a testing protocol for sensors

s/

Testing of AQ sensor performance S
- Response time =
- Calibration

* Hysteresis

* Limit of Detection
* Repeatability

« Short term drifts

* Long term drifts

» Cross sensitivities
- Effect of temperature and humidity

* Field comparison of sensor with reference method.

Measurement uncertainty estimated from lab and field tests
— Comparison with the Data Quality Objectives (DQO)
of European Air Quality Directives
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4) EU efforts to harmonise a testing protocol for sensors: CEN

Select Limit Value, averaging time, Full Scale of the compound of interest and the levels of gaseous interferent

v
Step 1: Carried out the Pre-test: response time, calibration, repeatability and limit of detection
v
. Performance Report the results of
requirements of step 1 met for Class —N
1 20r3? the tests of step 1

Yes l

¢ Yes

Step 2: lab. tests and measurement

uncertainty OR

Step 3: short field test and
measurement uncertainty

v

DQO forclass 1 or2
met?

Yes
v

OR Step 2: lab. tests and

End

v

Step 4: Carry out the extended field
tests and estimate the measurement

No Step 3: short field test and
measurement uncertainty

measurement uncertainty

uncertainty

Report the results of the
—» testsand award Class3 <+No—
sensor system

\ 4

10

DQO forclass 1 or2
met?

End

Report the results of the
tests and award Class 1 or
Class 2 sensor system
according to the DQO

—Yes»>

A

Performance evaluation of
sensors for the determination of
concentrations

of gaseous pollutants and
particulate matter in ambient air
(CEN TC 264 WG 42)
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