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BOGOTA’S AIR POLLUTION HARMONIZING INTERNATIONAL SOURCE CODES PRELIMINARY CMAQ EVALUATION

Bogota is the largest city in Colombia, with over 6.5 million inhabitants and a 2.08% SMOKE'’s requirements are well-adapted to work with U.S. emission inventories. As a result, The next step following the implementation of SMOKE is CMAQ evaluation of the
growth rate. This growth has caused deterioration of ambient air quality, 70% of which can the emission inventories from Bogota needed to be adapted to fit several domestic conventions. proposed regulatory strategies to determine the benefits and detriments of each. CMAQ

be attributed to cars. According to the Secretaria Distrital de Ambiente in Bogota, while e el results have already been obtained using Bogota’s emission inventories and emissions from
many contaminants of concern were present, only particulate matter exceeded the local avie 2. Comparison of the Colomblan industrial codes with those the Emissions Database for Global Atmospheric Research.

from the United States.
standard, though it did so as much as 37 times for a given monitoring station in 2010". o o
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Table 3. Comparison of the categorization of sources in . - :
Figure 1 (left). An air pollution episode in Bogota, Figure 2 (right). Smaller particles have greater potential Colombia with that of the United States. Identlfy the source type associated with an

Colombia during the summer2. for health impacts, like lung and heart damage?®. activity or set of emissions. 00l | 2

: : : Dt : Category Category pairing . They are a less specific means of identification CAEE S
As a result of this POOLALE quahtyl the Secretaria Distrital de Ambiente (SDA), the local (Colombian) (United States) for sypeciation th}a)n SICs Figure 6. Example of CMAQ preliminary results of ozone hourly emissions, the height of the

regulatory agency of Bogota, has decided to evaluate regulatory strategies to improve air planetary boundary layer and the rate of emissions per second.

quality. Developing a credible model requires accurate emissions, meteorology, chemistry, Pass.enger Highway - Gasgﬂine - - They paired well with Bogota’s inventories, . 1 1 a . .
and boundary conditions. The Sparse Matrix Operating Kernel for Emissions (SMOKE) is a vehicles %1ghlt. illlltl}é Veél};les - with an example of the exceptions noted here. . Initial results are.be}sed on GIS gridding and regrl.dd.mg, simple temporal distributions,
program that uses raw emission inventories as input and processes them to create files that otal 0ad 1ypes Road types (mobile sources): j??ld aerosol spec1el1.t ton assumml% IiS ave‘rfagt;si)f}ilatlon.lt ¢ SMOKE tob

: . : : : : : - D T ey serve as preliminary results to veri at the results from appear to be
Sy [ PEiE i & chem1cal. transport model. for Commumty.Mul’u.s SR o Qu.ah.ty Campers and Highway — Diesel - Light - SCCs for onroad sources are segregated per reas}c,)nable Ffr more dei?;il see the res}e,ntation by Robert Nedbor-GrosIs)Entitled
(CMAQ). The framework within SMOKE facilitates easy manipulation of the existing trqcks Duty Trucks 1 through 4 - road type, while the city’s activity records are Imol t G f 2 WRE éM AO AI? Ouality M }; line Svstem in Boeots. Colombi
inventories. The altered inventories can then be visualized using CMAQ and compared to (Diesel) Total: All Road Types only segregated by class. mplementation o1 a - ir Quality Modeling System in Bogota, Colombia.

determine which is the most protective of public health. Here, SMOKE v. 3.5.1 was used with The codes that related to “All Road Tvpes” SMQKE 1S .beneficial begagse i.t helps t? automate this pTocess and facilitates in the
the base configuration. yp manipulation of the emission inventories for the evaluation of separate regulatory

were used for all vehicle classes. strategies.

EXISTING INVENTORY DATA SELECTED FEATURES FUTURE WORK

The emission inventories for this project were created by the Universidad de La Salle In the same way that several components of Bogota’'s inventories needed to be adapted SMOKE has been implemented for rudimentary estimates of the 2012 inventories, but it
(ULS) for 2012. The source types used here are for industrial, mobile and commercial sources, " to U.S. conventions, there were certain features in SMOKE that better fit with the available needs to be updated to include the final emissions for this year. These results will be
along with service stations. Activity (mobile) or emissions information, temporal information in Bogota. manipulated in CMAQ to evaluate the regulatory strategies proposed by the SDA to determine

distributions and source locations were taken from these files for use in SMOKE. which strategy is best suited. The technological knowledge of this program will be passed to
Temporal DISTRIBUCION HORARIA DE LAS EMISIONES the SDA in November, 2014 so that regulators may use it in the future.

Mobile Commercial Distributions are calculated for

Generated using two methods: - Treated as a series of points with latitude mobile sources and service
Traffic counts determined what types and longitude stations and assumed for

and how many vehicles passed . Emission factor based on the type of meat industrial and commercial
various intersections in the city sold SOUTCeSs process should be easy to replicate for the environmental agency to use in the future.

Emission factor applied to vehicle . Temporal distribution obtained and . Integers are used as a proportion 2. SMOKE streamlines the process of manipulating or updating raw emission inventories to

activity attained from historic tax assigned for a few types of restaurants of the total to represent the | e visualize the resulting change in chemical composition through the CMAQ model.
records hourly distribution - . . . Emission inventories for Bogota have been created recently by the Universidad de La Salle,

Resuspended dust was also collected L and those for point, area and mobile sources will be implemented.
(see presentation by Boris Galvis) Figure 3. Hourly distribution for industrial sources! . This dafca upderwent several changes, gspecially as a result of the imperfect pairing of their
categorizations to codes used in the United States (SCCs and SICs).

Speciation . Some features of SMOKE were additionally more useful in this case than others, in
Treated as a series of points with . Physical parameters for service stations ® PEC . . particular the ARTOPNT program and the use of links for gridding of mobile sources.
longitude and latitude were collected and processed using the . Using Carbon Bond Mechanism 05 . This data will be simulated in CMAQ for several proposed regulatory strategies to
Emissions factor applied to activity TANKS model by the EPA m PMFINE with secondary organic aerosols. determine the strengths and benefits of each.
information on fuel use available . Estimated the volatile organic carbon . Profiles were paired with the most

through the SDA and the National (VOC) emissions from storage or PNO3 specific information available (see SICs
Statistics Department. distribution by type of fuel sold. above for example REFERENCES AND ACKNOWLEDGEMENTS
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SUMMARY

1. Bogota, Colombia needs an air quality modeling system to test regulatory strategies. This
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Source CoO, CO NO,
Mobile 10,458,221 866,445 66,540 91,885 1,163 14,109
Commercial 40 2,326 54 7 82 201
Industrial 867,594 676 1,618 2,889 994 1,546
Service stations N/A N/A N/A 979 N/A N/A

Gridding
Industrial and commercial sources as

well as service stations are gridded
via their lat, lon coordinates.
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