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Automobile exhaust regulation and PM
concentration reduction in Tokyo

J

Hiroaki MINOURA
Asia Center for Air Pollution research

Asia Center for Air Pollution Research
A Japan Environmental Sanitation Center
—r’

Automobile exhaust regulai

PM concentration reductior
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Annual change in PM, .

40

=om B-ray absorption < PM, . concentration
z - at roadside and
2 \ - urban area showed
3 decrease trend and
g % finally meet
| Japanese standard
8 _ of 15ug/m3
2 ———0—%~n 00
= A (annual mean)

0 I ! ! ! ! I I I I I 1 I
2001 02 03 04 05 06 07 08 2010 11 12 13 14 15
Year (FY)

Asia Center for Air Pollution Research
ACAP Japan Environmental Sanitation Center

N

Current situation of PM, &

S

N,

Total sites: 788 .

Effective sites: 765 v
o Achievement sites: 570 N
m Non-achievement sites: 195

Achievement rate: 74.5% ¢

(2015)

4
e Ambient
-4

% Non-achievement site of PM, 5 standard

distributed in the western part of Japan.
<+ EC concentration is remarkable at roadside,
sulfate is dominant at back ground. Back ground
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Japanese AQ issues in the past
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Japanese AQ issues in the past 2
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due to vehicle exhaust regulation
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technology
Exhaust Gas -
| CElR sotl] Recirculation valve il:;gztg:essure i
| Radiator |
AL L
' hahh g ahaadl
| Intercooler YLV

Q9

Reduction of soot and NOx by after—treatment

(NH,),GO + H,0 — 2NH, + CO,
NO + NO, + 2NH, — 2N, + 3H,0

Electronic controlled Urea water injection | SCR catalyst |
turbocharger control device Selective Catalytic
Urea water Reduction
9
@ Asia Center for Air Pollution Research
ACAP Japan Environmental Sanitation Center

Fine PM monitoring in downtown Tokyo

3

\@i 5

; %"- me ”‘

2

F?f 1 ,\bas;ugji Shrine

Z
% Fine PM sampling using Andersen Sampler and :

chemical analysis at urban background site
started from 1994.
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Yearly variations of chemical components in PM,

EC was the main
element

’ from Andersen sampling for 2weeks

Ratios of the sulfate
relatively increase

Regulations to HDD
NOx ¥ ‘|_l : a/kWh)
(g/kWh) 10 A P 1.0
5 \ A 0.5
0

0 o
1970 1980 1990 2000 2010 2020

EC decrease =
0.88ug/m3/yr

<+ Concentrations of all chemical

species show decrease tendency
except sulfate.

W EC Average
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Carbonaceous PM, s concentration trend
at busy roadside in Tokyo

18

Concentration (ug/m3)

16

—EC
—O0C

EC decrease =
2.56ug/m3/yr

¥

the decrease ratio of

\ ~3 times larger than
urban background

2002/1
2003/

Date

2004/

site

¥

Reduction in EC
concentration is due
to improvement of
automobile exhaust
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3[e) | | Hot suimmer i

Y () L [ can be seen in

o ; — ‘ downtown Tokyo.
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Indicators of Biomass source
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P indicators showing biomass
PMC = O (%) : fossil fuel source origin, and they correlate with
MC = 100 (%) : biomass source Pyrolyzed OC.
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Radio carbon analysis and distribution of pMC

Spatial distribution of pMC (%)

' , Urayasu 37.3
Kudan 29.1

| Saitama Univ. 35.5

Kisai 38.8

NIES (Tsukuba) 47.0

P ) \ i'."_.. Bo.'..'.om —
é Central TKY TMU (Hachioji) 41.0
L _ Yoyogi Park 41 1

10% higher vs Kudan

< The spatial distribution of pMC showed that biomass contribution is lower
in central (downtown) Tokyo comparing with rural area.

*» However, pMC showed that 29% of carbon comes from biomass even in
central Tokyo.

e s 15

- Asia Center for Air Pollution Research
[ ——

Spatial distribution of PM, .

Route 246 +
Metropolitan expressway

Kamiuma Intersection, Tokyo

A~N: sampling points

+ The place facing the busy trunk road shows high PM, s concentration, but
when entering a narrow street the concentration decreases uniformly.
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“ PM, 5 concentration at roadside and urban area showed
decrease trend, but 3/4 sites located mostly in western area
exceed Japanese standard of 15ug/m3.

% EC concentration in PM, ; decreased remarkably due to
vehicle emission control, and new target becomes sulfate.

+ Automobile still is a major source of PM, 5

+» Contribution to OC of biomass burning exist in central Tokyo.

- 16
3 Space attenuation of EC, OC, and ions
Als"'E;“"' 16 .
= \ 1 t | ore
e oc ] PR High wind
S A/ S OCD\\ condition
g NO,- I
: ‘\%‘T . \g\\d/z
I} | © ¢
§ 4 SO e . o § P50 4 Nl
[} 1 i NZO3” ;;
i Ca tm—" . Cazt+ -
E H I M E H I M
Wind Speed = 2.1 (m/sec) Wind Speed = 5.2 (m/sec)
% Space attenuation of EC concentration from the roadside (E) to inside area
(M) was remarkable.
<+ The concentrations of EC, OC, and sulfate at E point were constant for the
wind speed.
% Influence of the other source except for vehicle was suggested on OC at
inside area.
-~ 17
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