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Mo<va<on

• Urbaniza(on	
  is	
  on	
  the	
  rise	
  

• Health	
  impacts	
  are	
  well	
  established	
  
for	
  those	
  in	
  closer	
  proximity	
  to	
  traffic	
  

• Urban	
  arterials	
  are	
  key	
  loca&ons	
  of	
  
increased	
  exposures	
  &	
  under	
  sampled	
  

• Mi(ga(on	
  opportuni(es	
  exist	
  as	
  
arterials	
  are	
  seen	
  as	
  targets	
  for	
  
adapta&on	
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Research  Objec<ves
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How	
  well	
  do	
  traffic	
  volumes	
  	
  
perform	
  as	
  a	
  proxy	
  for	
  roadside	
  
exposure	
  concentra&ons?	
  	
  



Research  Objec<ves


•  Traffic	
  volumes	
  frequently	
  used	
  as	
  a	
  proxy	
  for	
  exposure	
  
•  Epidemiology	
  research	
  moving	
  beyond	
  annual	
  mean	
  concentra&ons	
  
only	
  for	
  es&ma&ng	
  exposure	
  

• Promo&on	
  of	
  ac&ve	
  travel	
  modes	
  also	
  increase	
  the	
  need	
  for	
  
understanding	
  exposure	
  on	
  shorter	
  temporal	
  scales	
  



Roadside  Sta<on

• Powell	
  Boulevard	
  

•  Major	
  urban	
  arterial	
  and	
  commuter	
  corridor	
  
•  AADT	
  of	
  28,000	
  vehicles,	
  6%	
  trucks	
  on	
  weekdays	
  
•  Sydney	
  Coordinated	
  Adap&ve	
  Traffic	
  Signal	
  System	
  
(SCATS)	
  

•  Traffic	
  volumes,	
  cycle	
  lengths,	
  degree	
  of	
  satura&on,	
  split	
  
and	
  offset	
  plans	
  

	
  

•  Intersec&on	
  with	
  SE	
  26th	
  Ave	
  
•  High	
  composi&onal	
  mix	
  of	
  road	
  users	
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Roadside  Sta<on

•  Con&nuous	
  monitoring:	
  

•  NO,NO2,	
  NOx	
  	
  
•  PM2.5	
  
• Wind	
  speed	
  &	
  direc&on	
  
•  Temp	
  &	
  rela&ve	
  humidity	
  
	
  



Findings
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Traffic Volumes (veh/15 mins) 
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Findings


• Morning	
  periods	
  across	
  all	
  seasons	
  
show	
  significant	
  linear	
  rela&onship	
  
while	
  evening	
  periods	
  do	
  not	
  

• However,	
  variability	
  is	
  high	
  

•  Traffic	
  volumes	
  are	
  not	
  a	
  good	
  
proxy	
  at	
  short-­‐term	
  &me	
  
aggrega&ons	
  



Findings-­‐  Annual  Scale


Traffic Volumes (veh/15 min) 
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Time	
  Period	
   Coefficient	
  
NO	
  per	
  100	
  
vehicles	
  

Adjusted	
  r2	
   Coefficient	
  
NO2	
  per	
  100	
  
vehicles	
  

Adjusted	
  r2	
  

Annual	
   Morning	
   3.8	
   0.83	
   1.5	
   0.94	
  

Annual	
   Evening	
   0.1	
   -­‐0.06	
   0.5	
   0.25	
  



Implica<ons  of  Findings


• Morning	
  &me	
  periods	
  are	
  more	
  consistent	
  input	
  throughout	
  the	
  year	
  
for	
  modeling	
  transporta&on	
  and	
  air	
  quality	
  impacts	
  	
  

	
  
	
  

• 	
  Short-­‐term	
  versus	
  more	
  coarse	
  &me	
  aggrega&ons	
  for	
  exposure	
  es&mates	
  

	
  
• Other	
  measures	
  besides	
  PM2.5	
  mass	
  may	
  be	
  needed	
  at	
  certain	
  
loca&ons	
  to	
  capture	
  the	
  increased	
  par&culate	
  exposure	
  from	
  traffic	
  

	
  



Ongoing  Work

Traffic	
  Signal	
  Effects	
  
•  Propensity	
  score	
  matching	
  analysis	
  to	
  quan&fy	
  the	
  impacts	
  of	
  traffic	
  signal	
  
interven&ons	
  on	
  roadside	
  pollutant	
  concentra&ons	
  

	
  
Model	
  Evalua&on	
  
•  Uncertainty	
  analysis	
  of	
  intersec&on	
  variables	
  for	
  queue	
  links	
  in	
  CALINE4	
  
and	
  queuing	
  algorithm	
  in	
  CAL3QHC	
  

• Model	
  vs	
  measurement	
  comparisons	
  for	
  various	
  meteorological	
  &	
  traffic	
  
condi&ons	
  

	
  
Second	
  Roadside	
  Sta&on	
  
•  Different	
  arterial	
  roadway-­‐	
  BC,	
  NO,	
  NO2,	
  NOx,	
  PM2.5	
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Urban  Background

• DEQ	
  Sta&on-­‐	
  SE	
  Lafayefe	
  &	
  SE	
  58th	
  	
  

•  3.4	
  km	
  east	
  of	
  roadside	
  sta&on	
  and	
  
0.09km	
  south	
  of	
  Powell	
  Blvd	
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Season	
   Time	
  
Period	
  

Coefficient	
  
NO	
  per	
  
100	
  

vehicles	
  

Adjusted	
  
r2	
  

Coefficient	
  
NO2	
  per	
  
100	
  

vehicles	
  

Adjusted	
  
r2	
  

Fall	
   Morning	
   6	
   0.15	
   1.2	
   0.22	
  

Winter	
   Morning	
   5	
   0.14	
   1.8	
   0.19	
  

Spring	
   Morning	
   3.5	
   0.19	
   1.2	
   0.13	
  

Summer	
   Morning	
   3.6	
   0.33	
   1	
   0.15	
  

Fall	
   Evening	
   -­‐0.2	
   0.0007	
   0.7	
   0.04	
  

Winter	
   Evening	
   -­‐0.6	
   0.002	
   -­‐0.4	
   0.0003	
  

Spring	
   Evening	
   3	
   0.09	
   1.3	
   0.06	
  

Summer	
   Evening	
   3.7	
   0.11	
   1.7	
   0.07	
  


