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SUMMARY

Annual emission inventories of criteria pollutants and greenhouse gases from on-road mobile sources were developed for the period 2000-2006 for the metropolitan area of
Buenos Aires (MAEBA ), Argentina. We employed a bottom-up approach with a spatial resolution considering the 25 districts that compose MABA, including the City of Buenos
Aires. Because of the scarcily of locally measured emission factors, we compiled the information that, to the best of our knowledge, is available for Latin American fleets and
driving conditions. The sources comprise the algorithms of the COPERT HI methodology because of the large share of European models of the Argentinean fleet, and emission
factors measured in dynamometers and circulating vehicles in Argentina, Brazil, Chile and Colombia. In addition, a campaign was carried out in the City of Buenos Akires to
assess local driving conditions and the dynamic composition of the local fleet.

As there are no up-dated inventories for this large area, within the SAEMUC Project, a 4-year regional project that is financed by the International Institute for Global Change
Research (I41), we are developing emission inventories to provide input data for the modeling of regional air pollutant transport,

To point out the role of MMABA as a concentrated site of pollutant emissions, we report our estimates of specific CO emissions from MAEBA and the city of Buenos dires (CBA)
and compare them with the national emissions as reported in the official Greenhouse Gas Inventory for the year 2000. They are in ton CO knm2: 0.7 (country-wise) << 122

(MABA) < 815 (CBA). w
Argentina Studied Area: the Metropolitan Area Buenos Aires japa 7onification

¢

The M?t.mpﬂlitan Area D_f Buenos Aires (MABA) c_ﬂnstitutes | W City of Buenos Aires Northern Arec Dfﬂff icts of MA
the political and economical centre of Argentina. It 1s located in 1) Cily of Buenos Aires
the Northeastern portion of the province of Buenos Aires, B Vi estern Area B Southern Area ‘éfj Egjz ;f;imﬂ
limiting with de La Plata River and comprising an area of 3,647 4) Tiore
_ km? and an extent of 110 km N-S and 70 km E-W. It 5) Vicente Lopez
City af Buenos Aires concentrates 30% of the total population in only 0.14% of the 6} General San Martin
national territory. According to the 2001 census, MABA’s - g ?iiﬁ%ﬂm
population reached 11,460,575 inhabitants, of which 25% 9) José Cr_giaﬂz
| congregate in the City of Buenos Aires, the capital of the 10) La Matanza
S country. Being located in the Pampas, it is situated on a flat ¥ 11) Malvinas Argentinas
& - terrain with a beni ther all year round -
errain with a benign wea y . 13) Morens
BAMA consists of 25 districts that can be gruped into four -
: . ] : : 15)san Miguel
zones according to their geographical location and their

i, _ _ = _ _ 16) Tres de Febrero
CRANGS R ok socioeconomical characteristics: City of Buenos Aires, 17) Almirante Brown
Northern, Western and Southern Areas. Of these four, the City 18) Avellaneda
of Buenos Aires has the highest population density, 13,6380 19) berazategul
; : 20) Esteban Echeverria
G persons/km?, whereas the Western area posseses the highest 21 Easizo
E population, almost 40% of MABA’s population. 22) Florencio Varela
e 23) Laris
24) Lomas de Zamora
25) Cuilmes
Inventory Procedure
The process of estimating emissions was undertaken in different stages according to the successive availability B Type Period of Registratian in Population |y ool FE CO | FENOX |FE THC |FE CO2 | FE PM
of data. We firstly focused on the compilation of both emission factors (EF) and activity data (AD), including the _Vehicle National Registry (year 2006) (gkm) | (gkm) | (ghkm) | (gkm) | (glmn)
. : : . 1 |GasdinePC until 12/31/1996 760,465 12,000 23 81 156 2105 200.29 0.00
number _ﬂf registered Vﬁh“:l_ﬁs and ﬂ_lﬁ annual dlStf_mCﬁ traveled by each Vﬁhlf:lﬁ category. _ | | 2 |GasdlinePC between 1/1/1997 and 12/31/2001 304,656 12,000 13.29 140 133 288.16 0.00
Different sources of information were considered for the AD: the National Vehicle Registration Directory 3 |GasdlinePC between 1/1/2001 and 12/31/2003 335,950 12,000 4.67 0.31 048 25543 0.00
: : : : e 4 |GasalinePC hetween 17172004 and 12/31/2006 32,384 12,000 205 0.29 008 251.09 000
(DNRPA), the Gag Rﬂgl_ll..?itﬂl‘ Natmna! O_rgamsm (ENARGAS), the Vehicles Factm_“les Assm:mtmn_(ADEFA), the s Di=ape e i i - e - — i
Transport Regulation National Commission (CNRT), and the Government of the City of Buenos Aires (GCBA). 6 |Diesel PC hetween 17172001 and 12/3172003 60,302 15,000 0173 130 0.6 195 97 051
v" The DNRPA provided the total number of vehicles distributed by vehicle type and fuel used in different time ; g;ﬂ;’cﬂ hﬂﬁ?;f}: 322‘4 i 11215946;.3 iggg 'i'gg igg 323 é;i ggé
3 . z 111l ; 4 : 2 : : :
periods: registered until December 31 1996, between January 1% 1997 and the December 31 2000, between January 5 |[CNeGBE between 17171997 and 1273173008 144 609 15.000 =6l 190 | 50 175 15 100
1512001 and the December 31 2003, and finally between January 152004 and the December 31 2006. I |Gasdline SUV until 12/31/1996 56,081 12,000 21.59 1.71 3.00 255.35 0.00
o : : S 11 |Gasdline SUV between 1/1/1997 and 12/31/2001 13,527 12,000 13 41 L6l 1123 30161 0.00
ENARGAS provided the total number of vehicles discriminated by type that run on Compressed Natural Gas 5 usiaeiiv Ui S e = = — e =
(CNG). 13 |Gasdline SUV hetween 1/1/2004 and 12/31/2006 1,394 12,000 511 135 056 314 82 0.00
v From ADEFA’s yearbooks we obtained the gasoline/diesel relationship of the national vehicles production E g?ﬂ:ll :g E:tm 12"31?32331 T 355};‘; Eggg 123 i; 'i'*;*é iggi égj
: : : - = : . 1e5 WEETL dfl < i : : ; : :
according to vehicle type, and the distribution of EURO I and II technology categories by vehicle type and fuel used. 16 |Dicsel STV H otween 17172008 and 1273172008 0% 15,000 130 [ 44 173 755 11 150
v The CNRT informed the number and annual distance traveled of Light and Heavy-Duty transport vehicles as well 17 |CNG SUV until 12/31/2017 12,670 15,000 273 1.95 021 305.00 0.00
: g s T 18 CNG SV until 123172018 16,983 15,000 .35 0.90 0.78 AR HEES 0.00
as Buses EiIld.CDH,ChE:S. F_urthf:rmurf:, CNRT experts informed the Vehicles® Kilometers Traveled (VKT) for the 5 e T = S L = EE e =
different vehicle categories. 20 |Diesel Taxi-cabs between 1/1/2001 and 12/31/2003 2459 50,000 0.73 1.30 0.63 195.97 081
v" The GCBA provided the number of taxi-cabs that travel around the City of Buenos Aires, discriminated by fuel 2. |Biese Taxncabs s LA LA o e L L L L0 L Lo
22 |CNG Taxi-cahs unnl 12/3171996 10,536 50,000 1 36 134 0.70 184.37 0.00
used. 23 |CNG Taxi-cahs between 1/1/1997 and 12/31/2006 2,293 50,000 5 60 0.50 139 17815 0.00
The selected time periods in which the fleet 1s categorized represent the implementation of the national Act 24 |Gasoline LD vehicles | untl 12/31/2019 35,571 44,000 24 95 1.79 4.58 31318 0.00
1 : : : : s 25 |Gasline LD vehicles | hetween 1/1/2001 and 12/31/2003 10,963 44,000 7.2 133 3.29 325.00 0.00
24,%49 vf.flth its rﬁ:sglutmns 7_’?9 (year 199_!5} and 731 (year 2005) that stlpu_lates the inclusion of emissions control e e = e . o o i 1_95 = =
devices in new vehicles. This Act establishes that new models produced since January 1997 must possess a three-way 27 |Diesel LD vehicles until 12/31/2022 35,270 45,000 RE 140 041 281,06 057
" : oo 28 Diesel LD vehicles between 17172001 and 12/31/2003 2o 45,000 1.60 Eois e 254 96 .84
cata_l},fst (TWC}_ and that at al} Nnew veh_lcles pmducedlsmce Janua;[:y 1999 must possess the named emissions control G e = o —_— i — e —
device. According to experts’ assumptions, these devices have a life expectancy of 5 years. However, a control and A |CNC LD vehicles il 1273171005 5372 44000 370 710 N 0500 TR
maintenance program has not been thus far enforced. Therefore, vehicles registered before this law entered into force 3l |CNG LD vehicles hﬂﬁ;’ﬂﬁ} ”J}f 1957 and 12/31/2006 13,241 44,000 0.30 0.50 4.0 133.00 0.00
. . o : . : 32 |Diesel HD vehicles untl 12/31/2000 26,208 20,000 6.24 10.73 196 98600 0.54
(1996) are considered to be the oldest, highest-emitting vehicles, while those registered between 1997 and 2000 are o et A S  E T 5 703 20,000 = = o o s
cleaner but we assumed that they do not have a working TWC. On the other hand, vehicles registered after yvear 2000 34 |Diesel Urban Buses | until 12/31/2006 3,272 33,000 2.07 3.01 021 347.00 0.12
are considered to be equivalent to the European emission standards of EURO [ vehicles and those registered after 2003, 35 Diese Coacies_ Rl U Koy Lo 2104 St s Lo bt
ot e ies PC =F - -c / SUV = Sport Utlity Vehicles / LD = Light-Duty Vehicl II-]I; I-I Duty Vehicles / CNG = C d Natural Gas / VKT = Vehicles’ Kilometers Traveled
. . . . . . . . . . =IFdSsSeEnger Lars = ppa 1y 1CIES = LAgIL-LILY CIES = Meavy -LMILY 1CIES = LOIPressc d a5 = CIES OITIELEYS L TAVELE
The resulting fleet was classified in 35 categories (Table I) discriminated by vehicle type, year of registration, b - _ i
. B ; : : . Tahble I: Fleat Composition discrininaed by vahicle type, technology and fiiel used Computed enission factars forthe
and fuel used. Two-wheelers were not considered for their information 1s currently being compiled by the DNRPA. compotnds €6, €O, N0k THC and PMard VKT foreach vekicle category are presented.

ol T i

During May 2007, a campaign was carried out in the City of Buenos Aires with the aim to characterize s s
local driving conditions and 1dentify the running local fleet. The information collected was used as input for Main Results and Conclusions / Lo

the International Vehicle Emissions model (IVE), computer model developed by the University of California If Braoh 3. theevalition of GO and PN emissions For g E 2
at Riverside and its College of Engineering — Center for Environmental Research and Technology (CE- il dp eri::: 4200052005 & Breseitod.. A diffrent Fate : / E
CERT), along with Global Sustainable Systems Research (GSSR), in cooperation with the U.S. of incregse ispmbserve ddiieta i ingement Djf e dicsa] LI B i g
Environmental Protection Agency, and specifically designed with the flexibility needed by developing : . % E _ :

. . . . ) G . . . transport sector, which has a direct effect on PM emissions. In 30 5 A
nations in their efforts to address mobile source air emissions. The collected information comprises start-up addition, we can observe a different behavior between the years S &

patterns, dynamic fleet composition, local driving conditions for passenger cars, taxi-cabs, motorcycles, buses

and trucks in different types of streets (residential, arterial, highway) and different areas (low and high- ;i?ﬁ;éﬁj;?jﬁ;ﬂf;ﬂ?tﬁ:SJN?; Aﬂ' ET;%E;;Z;SSEE;E% B ¢

lncome chnmgicts but this 1s still under analysis. e il |
With regards to EF, these were obtained from both local, regional and international databases. The [ GHasA S arand i wecanobserve the vehicle tyne S S e mé“;ﬂ:’;if:fkm fle s s

Emission Factors Database (EFDB, 2005) and the algorithms of the COPERT III methodology (Ntziachristos distribution of CO and PM emissions for the year 2000

and Samaras, 2000), together with emission factors measured in dynamometers and circulating vehicles in Regarding CO, PC represent the highest emitting Eﬂtﬂgiljl'}f of Tase Al e -

Argentina, Brazil, Chile and Colombia 4 i i | i which the oldest gasoline vehicles are responsible for 60% of S

were analyzed. The more appropriate mean ;EZ;EE:T ' total emissions, whereas with PM emissions, diesel PC still

and median values for the local fleet were Slapert il i represent an important share of emissions, but are closely

identified and presented in Table 1. In e, s followed by diesel SUV and taxis. Throughout the analyzed

Graph 1 we can observe the analyzed EF - 2 B Srazi | period the fleet presents an increase of LD vehicles, whose

for gasoline Passenger Cars without an gﬁﬂ share doubles by decreasing the PC share.

emissions control device registered E _ _ _ _ _ S

between the years 1997 and 2000 in this ~ © 4 - _ | Thﬁ: mVﬁ:nI':ﬂry for MABA 1s hereb_y presented,_ IMProving o e

case the median value of 13.29 was chosen i i - data quality and its transparency, ﬂm“‘}““!‘;”f the previous L366% e 0

over the mean value of 18.86 g/km as the . I mAm = | attempts to all greenhouse gases gnd criteria pullutar.lts, and

Hetaeat o deet-tallam 4 norms) H Illl incorporating an EF E_m_alySl_s. As 1t was hlgh!lgl_lted in Graph 1,

dictiibie otinnd tha ohith=r wahiss hase an : H | HHH o i mll H | | HHHH | [N there 1s a high variability with regards to emissions among the

different measured vehicles. PC represent almost 90% of the

impact on the mean value. _ : _
total fleet, theretore special attention must be paid to the

Graph 1: OO Emission Factor Analysis for Gaseline PC
registered between 1997 and 2000,

selection of their EF. 2586%
SAEMC Praject : South Amerncar Emissions, Megacities and Climate 1:27?%
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