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Urban scale modeling of atmospheric carbon dioxide anad
validation of emission inventories

J. Powell (powellj@pdx.edu), C.L. Butenhoff, A.L. Rice, Dept. of Physics, Portland State University, Portland, OR, 97207
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Figure 1. Conceptual Model

« Traffic count data from Portland Regional Transportation Archive
Listing (PORTAL) [5] and Portland Bureau of Transportation (PBOT)
were binned into 15 minute bins, and an hourly average over the
entire stretch of the archive (e.g. 9 years for PORTAL) constructed.

Table 1. Summary of count archives used in this project.

Archive Years Street Types # Counters Time Step
PORTAL 2005-2014 Freeway, highway 308 15 min
PBOT 1986-2006 Arterial, local (767 15 min

« To fill In gaps where traffic count data didn’t exist we built a regression
model using “land use” variables.

e At each count and node site (N=105178), GIS land use data were
extracted from the Regional Land Information System (RLIS) and
TIGER about population [6], road class, and extent of on-ramp road
segments In circles extending out from 100m to 500m in 100m jumps
were collected.
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Figure 2: Population density in Portland, OR (2010 census, map by J. Powell.)
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Methods, cont.

Figure 3: Map of interpolated and actual traffic counts.

Discussion and Next Steps

The whole, N=6793, table was used to inform a linear regression. The table included
errors (standard deviation) propagated out through the averaging, and these errors
were used as weights in the linear regression. A stepwise process was used, which
tested every possible combination and kept only the variables seen to improve the AIC
statistic of the model [7]. The linear model was then used to calculate an hourly
average traffic count for each internodal. VMT per hour was calculated by multiplying
counts and road segment length.

* For illustrative purposes we used an EPA-provided CO, emissions factor to
estimate CO, emissions.

Results
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Figure 2: plot of counts/hour averaged over the totality of count data.
R.T. labels road classes with rapid transit. The height of each box
represents the 25" through to the 75" percentile of the data. Each box
has inside it a line representing the median. The adjacent values display
the range expected for a normal distribution. The outside values are
drawn as circles.

Here we show the result of using traffic counter records, census, and road
density in a linear model which has been used to model urban-scale on-road
transport at a high resolution. This model is necessary to complete the urban
GHG emissions inventory and it will now be considered a necessary component
of any urban scale GHG mitigation plan.

The completed model will separate out VMT by hour of day, day of week, and
by season.

The LUR will be tested by holding back 1/3 of the data and checking the abillity
of the regression (based on the remaining 2/3rds) to predict the held-back part.

Apply MOVES to each road segment using Portland-specific vehicle fleet data
and on-road data.

The traffic density regression will be used to construct high-resolution emission
inventories for CO,, NO,, NH;, and VOC:s.
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