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TASA CONSTANTE DE RECHAZO HASTA 2029 7,30%

TASA ASCENDENTE DE RECHAZO DE 2029 A 2034 10% "#"'$%&'()*%"+)"'$*,% -.-/ 0.12
ANO 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
FLOTA EURO_VI 4422 4421 4413 4411 3807 2980 2979 2786 1877 1771
TASA DE RECHAZO 7,30%| 7,30%| 7,30%| 7,30%| 7,30%| 7,80%| 8,34%| 8,88%| 9,42%| 10,00%
BUSES RECHAZADOS 323 323 322 322 278 232 248 247 177 177._

20,00
18,00
16,00
14,00
12,00
10,00
8,00
6,00
4,00
2,00
0,00

Emisiones MP2.5 (ton)

34&,,&'(, 5&%Y785&%6'99<= Q:

1IN ll

mmmm Emisiones sin proyecto (ton)

2025

2026

2027

2028

mmmm Emisiones con proyecto (ton)

2029

2030

2031

2032

2033

2034

20,00
18,00
16,00
14,00
12,00
10,00
8,00
6,00
4,00
2,00
0,00

Diferencia de emisiones MP2.5 (ton)

= EMision es evitad as (ton)

>|’% ?@u(u_'_&%gB’&,




3/8.&8,%05-,7%8,/&F Y63/9H,&$9/ 7. . |

1 1/&"0/1+23 ,#4*05"(/&3,+(" 6*"" 789:;<B=+#*$0&" (+$#5'<>? @&<
*["'<CDCB/(*%<CDCF<7GGDD<4#R3P9I8I<KA</&$E5"(05;

(o) O
| L**QI8J<KAS0'3™ )'=05*'3 3=+#*$6+**+? @R><0&<N=0%<
&+(-I"0)'< ,(+5'33 'M0O*4'10&0&<L ,(0*<CDIGEIB+-,*""<
0-,¥-'&"1"0+& /&"050,/"$ 4%/"<CDCR<'/(*% CDCOP

| N=0*.<O<QR<H<RSF<@A<5'&"(3<778Q@ _-caias sl

i EURO [5]

| N+*+-40/T<"='( ULNB+#&"(0'




7"H#84'19/2: < :2><-7O@#)/'01#23#)40456-2

|1 "#S#,+*1+/8)$&-$)@@"15,+$#*/,,/&),$-&($."/0#$1) 2$.8&0&*3/$$
) $+52/43) $(H01+/&)$+&$+"#$)>(#1,/)%$5,#S&-$HO#>+(/>$'#"/>01
C"& #$#*/,,1&),$-(&*$+/(#,$1)2$3(1I#,$>&)+/) 5#$+&$)) > (#1, #AS

| "HSAH(1&2$&-$1)107,/, $>& H#(,$-(&*SKLLM$5)+/0$SNMOMS/)$3&+"$>&
1+$13$)1+/&)10$,>104#A

- UNIVERSIDAD

"* »,z 1’ NACIONAL

« DE COLOMBIA

Wik t:«'.\v'—. = Vb |

d ]
UNIVERSIDAD TECNICA
FEDERICO SANTA MARIA




V+(*MO$' 9-0330+&W/5"+(3

EFpMm, 5 brake (9/km)

EFpwm, 5 tyre (9/km)

0.03-

0.02 - 1

0.01-

0.00-

0.03-

0.02

L

0.00-

¢ |
g

Qel%
ol

EFpm,, brake (9/km)

EFPM10 tyre (g/km)

S

0.04 -
&
0.02 4
7
0.00- * J
@
0.04 -
0.03-

Source

Beddows and Harrison (2022)
Brown and Pang (2014)
Cadle (2000)

Carbotech (1999)

CEPMEIP (2002)

EMEP (2019)

EMPA (2000)

Environment Australia (2000)
EPA (1995)

EPA (2014)

Israel (1996)

Klein et al. (2014)

Klimont (2002)

MOVES (2020)
Rautenberg-Wulff (1998)
Timmers and Achten (2016)
UK (2013) - urban

van der Gon et al. (2008)



Figure 4 shows the 1990-2020 time series for countrywide PM2.5 non-exhaust emissions in Colombia.
Emission reduction in the late 1990s and early 2000s are explained by reductions in activity and fuel
consumption, which were associated with the well-known economic crisis of that period. A reduction
by approximately 11% in PM2.5, associated with COVID-19 lockdowns in 2020, is also shown. The
variability in total emissions is driven mainly by variability in brake wear emissions, followed by tyre

emissions.
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Figure 4. Road transport non-exhaust PM, s emissions using the median (black line) and the interquartile range of
available emission factors between 1990 and 2020.



Time series of the contribution of different sources, i.e. brake, tyre, and road wear, to non-exhaust
emissions estimated with median emission factors for all vehicle categories. Road, brake, and tyre
wear contributed to 38%, 34% and 27% of non-exhaust PM10 emissions, respectively. Road wear
contribution increased to 50% for PM2.5 emissions, while brake wear emissions contributed to 26%,
and tyre wear emissions, to 24%. The PM2.5/PM10 ratio was 0.41 on average.
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Figure 5. Road transport non-exhaust PM, s and PM,;, emissions contribution by brake, road, and tyre wear
between 1990 and 2020.



Non-exhaust PM2.5 emissions estimated for Colombia are still much lower than their corresponding
exhaust emissions. However, the percentage has increased sharply, from 11.5% to 21.4% in the last

decade.
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Figure 6. Comparison of non-exhaust and exhaust PM, s emissions between 1990 and 2020. The blue line

represents the percentage of total emissions from non-exhaust sources.
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