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Emission Inventory and Predlctlon of Non- road Machmehes in thé Yangtze
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Abstract; Anlair pollutant emission inventory' of non- rJad machineries for the Yangtze River Delta (YRD) region was developed

based on lpcal surveys and relative indicator predlc‘tlons for cifies in the region: Populatlon fuel consumption, and air pollutant
emlSsmns lof IIOH-I‘_;pdd machineries were predlcted forsthe psn'od 2005 to 2025. The population of non-road machineries in the YRD
region in 2014 Was 8.23 x 10° units, diesel consumption=was about 9. 95 x 10° t, and S0,, NO,, CO, VOCs, PM,;, and PM, ,
emissions™were 5.5 x 10°, 4.9 x 10>, 7.6 x 10°, 1.1 x 10, 2.9 x 10*, and 2.7 x 10* t, respectively. Agricultural machineries
accounted for 93% of the total population, with their CO and VOC emissions contributing 88% and 77% of respective totals.
Construction machineries contributed 49% and 35% of NO, and PM, ; emissions. Air pollutant emissions from non-road machineries
were mainly concentrated in the middle and northern cities of the YRD region. During the period 2005-2014, the growth rates of
population, fuel consumption, and air pollutant emissions of non-road machineries in the YRD region were relatively high. It is
estimated that growth will be slowing down in 2020 and 2025. Diesel consumption will increase by 2% and 8% in 2020 and 2025,
respectively, compared with 2014 levels. By 2020, SO,, NO_, CO, VOCs, PM,,, and PM, ; emissions will decrease by 97% , 10% ,
3%, 10% , 11% , and 11% , respectively; by 2025, these decreases will reach 97% , 16% , 3%, 15% , 21% , and 21% ,
respectively. It is expected that air pollutant emissions from non-road machineries will continue to decline in future. However, the
decreasing trend of NO,, VOCs, and PM, 5 emissions from motor vehicles reached 22% , 50% , and 48% , much greater than that of
non-road machinery. The emission contributions of non-road machinery will become increasingly significant in future. It is necessary to
accelerate the scrappage of old machinery and to further promote emission standards for new machinery to reduce emissions from non-
road machineries.

Key words : non-road machineries; emission inventory; emission projection; air pollution; the Yangtze River Delta (YRD) region
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Table 1 ~ Annual working hours for various non-road machineries

ML AY AEH T AE

1% 52 % /NEFEU b
FZ AL 1580
FHE ML 1261
AT ALK 1826
AR KT BT R JE SR 617
[ TR 559
HE T ALK 617
RHHL 371
T ALK 4342
N & 950
AR EBL #5| 4 2969
HoA TR 1505
() B T 1156
HipiHL 615
AR PR WeEIHL 262
Ho Ao ALY 315
. oy YiNE/ R 2104
U WL T4 1639

DRIORH & L. e SE A R S i AR
53 308 4 91 A2 Y bR v 1 St B TRD A 2492005
12010 AFARTE RS Sl HUMOH 58 et LA LA, O
AN 2 x 1075 ;2014 FERR AR 3, F“T, A
3.5 XT0~*; 2020, 5FH 2025 @ﬂkﬁﬁ%ﬁ%@ﬁmﬂ} é;ffh
hi‘tﬁ@léwf—, AN 1 x40, /4

%*mmm NO, . €O, VOCs|, PMIO%D PM25 o
SO, 7105 % % NONROAD fel® | IJF;F&{;?:
TFiF‘ﬂEIF)ﬁC{Eﬁfa '“&l%ﬁﬁa@@%ﬁ?@lﬂﬁ’]ﬂﬁiﬁl
BT 2B A g . BT R T SR
E?ﬁ%%JﬁTK H%%&&ﬁkﬁﬂd‘m/ﬁﬁﬁ&ﬂ@ﬂkﬁil
T8, B T EARYE NONROAD RER! | FRES{R
PR HE O P R LA HE R v 45 SR AR b
HE AR R T AEXHE RS, 0k 2 PR,
1.2.5 Z[4E

AN RIS B 18 B S LARCHE 5 20 i) e BE A YR B
MEE ALK =M 4 km x4 km B, #5 &
TEC TR . k37 () ) NALAR AL IR
TR T A, o, AR T TR ML AR
MU 530142 BE I T e HH 4 Ho ) FH 28 Y 0 47 0 4,
A3 () LI AR = A Hi DX Tl Al 4 A
AT, WS VENUI R Hh B0 £ Fe BE s 11453k
FIHLI I 2 203 B o A T 0 .
1.3 Hememum gy ik
1.3.1  3K3)Jymii

ARWFFAR D P Rt T AL, s SRy ek it
Tk S E A RATE 2 i 548 A ERAE ™

RME(GDP) H2&, ARALMLE 8 11 55— =k (—
7=)GDP M5, FRURAE ST T 2005 ~2016 4F4 =
Al LR R bR S AR AL S AU DG HE bR i AR
Kk, a1 FroR, H SO A 2005 ~2013 4R

7.0

E oot} (@) TR vs. A3GDP g5
i 50 F
=S . i =
}aé 40 b .. 20204
H 30+ e
% 20 f &
B gl L d

0 r p ; * L L "

0 2.0 4.0 6.0 8.0 10,0 120 140 16.0
NFIGDP X 10%/5¢

4.0
= 35t (b) i 0 St Fnk &t vs. AFJGDP
2 2025
T 30t < i
®oast 20304
g P
@20t -”
8 st *
o 1ot
2 o5

0

0 20 40 60 80 100 120 140 160
NHIGDP X 10%35%

() FL Lk A =1 vs. A$GDP

30 b
25 | 20254
20 | 20204?5

Tl B 2 X 10598
b

10+
.‘
5t I~ 4
0 . . - . . . -
0 2.0 4.0 6.0 8.0 10,0 12.0 140 160

AHGDP X 10%5E

(d) AR B H vs. —=GDP

i 1.6

S 4

x 20204

g 12 |

e

1.0

z 8

T 08

= YO r

¥ 06 . . . . .

0.2 0.4 0.6 0.8 1.0 12 1.4
—GDPX 10'Y 3¢
1.6
1.4 | (e) BfiZiE 1k vs. A¥JGDP

< 2 A
Ela| 2025 4
x LOF 2004
E 08 | o i3
w06 4
= i
5 04 'J

0.2
0

0 20 40 60 80 100 120 140 160
AHIGDP X 10% 75

1 2005 ~2025 SFAFE BT BHHUHE K 1EHR
5#af5 L RIEREIAERE
Fig. 1 Relationships of non-road machinery related indicators

with economic indicators from 2005 to 2025



3968 * & B % 39 %

x2 FEXRBIFERBINHBENHLET

Table 2 Emission factors of major non-road machineries
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