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What Have We Learnt So Far?
(thanks to all the previous presenters !)

ÅNew miniature cheap sensors for APs are here (to stay)

ÅThey carry a lot of promise (yet to be delivered)

ÅΧ ōǳǘ ƘŀǾŜ ŀ ƭƻǘ of problems (childhood diseases)

ÅΧ ŀƴŘ ŀǊŜ bh¢ ƳŀƛƴǘŜƴŀƴŎŜ ŦǊŜŜ όǊŜǉǳƛǊŜ ǇŜǊƛƻŘƛŎŀƭ άŎŀǊŜέ ϧ 

sophisticated data processing) Ý tailored applications

ÅGeneral agreement: lab calibration is insufficient Ý field 

calibration

ÅCollocationcalibration is sub-optimal Ý in-situ calibration is 

probably advantageous
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What Have We Learnt So Far?
(thanks to all the previous presenters !)

Sensor readings are affected by:

ÅMeteorological conditions (T, RH, wind speed & direction)

ÅLand use/ land cover (vegetation/ canopy/ greenness, urban 

landscape, proximity to sources/roads)

ÅEnvironmental conditions (pollutant levels, cross sensitivity/ 

interference by pollutant mixtures) 

ÝParticle sensors are more reliable
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Are We Interested in

Å intra- (rather than inter-) neighborhood variability?

Åcalibration during deployment (continuous reporting)?

ÝCalibration on-the-fly/ N2N (to ref.) OR to the sensor mean

Åsource apportionment/ allocation?

ÝbŜƛƎƘōƻǊƘƻƻŘ άŎƻƳƳƻƴέ ƭŜǾŜƭǎ όu̧rban background ̧long 
range transport levels)

Åspecific applications?

Åproviding useful data products?

Ý{Ŝǘ ŦŜŀǎƛōƭŜ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ άŜŘǳŎŀǘŜέ ǘƘŜ ǳǎŜǊǎ
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What Can We Learn about Our Neighborhood Using a 
WDESN ?
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MAR14-JUN14

A network of 5 OPCs(Dylos),
150-300 m apart. 3 collocation
periods(before,in betweenand
after) & 2 deploymentperiods.

Inter-nodal 
consistency

During 
collocation

During 
deployment

Correlation (r) 0.98-0.99 0.9-0.96

RMS difference 
(%) 

8-16

RMS difference
after calibration* 

(%) 
3.5 -11 19.5-33.6

* LR to measurements by PCASP-X2 (DMT)

1st Example (Fine PNC)
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Most of the spatialvariabilitywasfound in the >95percentileof the fine PNC

Signature of Human Activity? 

Ý Isthevariationrelatedto anthropogenicactivity (commute,commerce)?



Zoom into a month

(continuous wavelet transform 
using the Morlet complex 
function)
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Time series of PNC0.5-2.5

Intermittent/ local

Long range 
(synoptic) 
transport
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Diurnal

Time series of PNC0.5-2.5
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3 Can Sources Be 
Identified ?

Where is the human activity 
signature?
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Does The Wind Field Result in Intra-Neighborhood Pollutant 
Variability ?

Polar plots of (a) mean PNC,
andof reconstructedPNCtime
scales: (b) >24 h, (c)6-12 h, (d)
1-4 h.

Neighborhood-scalevariability
in PNCis visible in the larger
scales



Å For synoptic (t >48 h) time scales,correlations show strong temporal
(seasonal)but smallspatialvariation.

positivecorrelations: long-rangetransport

negativecorrelations: wind speedeffect on dispersion.

Å Fordaily (24 h) and(to lessextent)half-daily (12 h) time scales,significant
negative correlations - thermally driven dispersionprocesses(land-sea
breeze,solar-drivenverticalexpansion/contractionof the ML?)

Å For<1 h time scales,correlation­ 0 - turbulent mixing?
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Correlations between CWT
reconstructed PNCand wind
speed time series (different
lines= locations,black/ gray=
time period).
(similarto coherenceanalysis)
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2nd Example (PM2.5 and Fine PNC)

Ü

A network of 7 (+3) OPCs
(AQMesh v3.5). Intra- and
inter-neighborhood
variability.


