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The IMPROVE 
artifact adjustment 
is small for EC, 
and the effect of 
adding it back in is 
negligible.  

Data are from the IMPROVE sites with collocated MetOne samplers.

," " IMP ECEC EC ε+ = +

EC
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The scatter in the within-network comparisons is more uniform in the 
linear plot, indicating that it reflects additive errors.
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Data are from Bakersfield,* Boston,* Cleveland,* New Brunswick* and 
Rubidoux. * Not collocated with IMPROVE
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The increased scatter – and bias – in the cross-network comparisons 
are more uniform in the logarithmic plot, indicating that they are 
dominated by multiplicative errors.
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The EC difference between CSN and IMPROVE shows little dependence 
on the CSN sampler, suggesting that it is mainly analytical.
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EC – the short story:

-

-

-

-

0IMPε ≅

,newIMP CSNα≅ 1α >

,CSN CSNφ ϕ≅ φ ϕ≠ samplers

oldnew IMPIMP >
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The difference 
between CSN and 
IMPROVE is not
so much that 
IMPROVE adjusts 
and CSN doesn’t, 
as that CSN 
collects 10x lower 
sample loadings 
(ug/cm2), making 
the effect of 
CSN’s artifact 10x 
greater (in ug/m3). 

," " IMP TCTC TC ε+ = +

Data are from the IMPROVE sites with collocated MetOne samplers.

TC
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Greater scatter before 2005 reflects poorer CSN 
imprecision (next slide).   

TC, unlike EC, 
showed no clear 
change in the 
CSN - IMPROVE 
bias at the 2005 
transition from 
IMPROVE to 
IMPROVE_A.
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CSN precision 
improved in 
2005-6.  

Data are from Bakersfield,* Boston,* Cleveland,* New Brunswick* and 
Rubidoux. * Not collocated with IMPROVE
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For TC, unlike 
EC, different 
CSN samplers 
show different 
biases  relative 
to IMPROVE.  

0

5

10

15

20

0 5 10 15 20
CSN TC, ug/m3

IM
PR

O
VE

 T
C

+,
 u

g/
m

3
MetOne  
6.7 lpm

Anderson 
7.3 lpm

R&P       
10.0 lpm

URG       
16.7 lpm

2005



14

TC – the short story:

-

-

-

-

- CSN precision has improved over time

0IMPε ≅

( ) ,newIMP CSNλ θ≅ − 1,λ <

new oldIMP IMP≅

,CSN CSNφ ϕ≠ φ ϕ≠ samplers

0θ >
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Recall that the 
collocated 
imprecision of 
each fraction 
was greater 
before 2005.  

Data are from Bakersfield,* Boston,* Cleveland,* New Brunswick* and 
Rubidoux. * Not collocated with IMPROVE
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The effect of the 
2005 IMPROVE 
 IMPROVE_A 
transition is 
evident.  
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EC/TC – the short story:

1-D concentrations (EC, TC) 
translate between the networks better 
than 2-D composition (EC/TC) does.
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