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ADMS-Urban
• Incorporation of road data, point 

sources, meteorology, atmospheric 
chemistry

• Questions about NOx/NO2 assumptions:  
is NO2 as modeled still best indicator of 
traffic exposure?

• Sensitive to small distance changes 
(e.g. road offset used for geocoded
health data)



14

ADMS-Urban



15

Traffic metrics and measured NO2

(Smorodinsky, et al. unpublished data)

Indicator
Sum of all volumes in 300 m 
buffer

Spearman r

0.69

p

<0.0001

Sum of all volumes between 
40 and 300 m 0.68 <0.0001

Maximum volume in 300 m 
buffer 0.57 <0.001

Gaussian adjusted maximum 
traffic in 1000 m buffer 0.48 0.002
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Performance of NO2 models

R2

ADMS-Urban
(n=38)

(all sources plus background)

0.60

Land Use 
Regression 

(n=12)

0.79

Fraction of 2 100% 100%

Fractional Bias 17.8% 11.9%

% within 5 ppb 68.4% 100%

(Smorodinsky, et al. unpublished data)
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Linkage of point data:
point-to-polygon intersection
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Analytic problems

• Assumes residuals εi have constant mean 
over study space

• This is equivalent to saying all spatial 
structure is accounted for by 

βexpxexp+ βcovxcov

• Solution: Allow for the spatial structure of your 
residuals in your regression model

( yxSpxxERf ,covcovexpexp0 +++= βββ( ) )
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Analytic problems
• Sp(x,y) Could be a description of how the 

covariance between neighboring points 
decreases with distance (Kriging, SAR, CAR)

• Other options are non-parametric functions 
such as locally weighted estimation (loess) or 
splines
– Currently this approach is the only one developed 

for point data

• Gotway and Waller:  No method necessarily 
superior, but some allowance for spatially 
structured residuals is required
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Questions about semi-
parametric models

• As currently used, packages in S-plus and R 
may under-estimate standard errors for β

• If lo(x,y) adapts to fit whatever is left out of 
the model (residual structure), will βexp
change depending on whether we include our 
covariates anymore? (Answer:  sometimes)

• If βexp can be relied upon to be independent 
of our choice of covariates, is this a solution 
to our problems with spatial confounding?
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Thank you!

The CDC Environmental Public Health 
Tracking Program

Lance A. Waller, PhD*

*For invaluable comments and advice; any errors 
and misconceptions are my fault, not his!


