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Grldded Emission Inventorles of Major Crlterla Air Pollutants and Source

Contrlbutmns in Lan-Bai Metropolrtan ‘Area, Northwest China

WANG Wen -peng' | WANG Zhan-xiang', LI Ji- —xiang', GAO Hong'®, HUANG Tao', MAO Xiao-xuan',
MA ]lan-mln

(1. Key Laboratory for Environmental Pollution Prediction and Control, Gansu Province, College of Earth and Environmental Sciences,
Lanzhou University, Lanzhou 730000, China; 2. College of Urban and Environmental Science, Peking University, Beijing 100871,
China)

Abstract: Lan-Bai Metropolitan Area in Gansu province is an important heavy-industry base with the highest level of total air pollutant
emissions in Northwest China. It is significant to study the high-resolution pollutant emission inventory to forecast regional air quality
and to simulate pollutant emission reduction, as well as provide early warnings and forecasts, and to control air pollution. Taking
Lanzhou and Baiyin as the main research areas, this study established the gridded emission inventories of seven major criteria air
pollutants in the Lan-Bai Metropolitan Area based on emission data and statistical yearbooks of 2015-2016. The spatial pollution
characteristics and emission source contributions were also studied. The results showed that the total annual emissions of seven major
criteria air pollutants in the Lan-Bai Metropolitan Area were as followings: NO, 2. 22 x10° t, NH, 4. 53 x 10*t, VOCs 7. 74 x 10*t, CO
5.62x10° t, PM,, 4.95 x10° t, PM, 1.91 x 10’ t, and SO, 1.37 x 10’ t. Among them, annual CO emissions were the highest,
while the annual emissions of NH, were the lowest. The comparison of this gridded emission inventories with the Peking and Tsinghua
University’s MEIC inventories, found that the consistency of the three inventories for traffic source was relatively high, but for the total
emissions and industrial source emissions of CO, a 30% -40% difference was found when compared with emissions in the Peking and
Tsinghua University’s inventories. The main differences were from the collected emission factors and the different resolution and years
for collected data. The industrial non-combustion process sources, accounting for the largest proportion, were mainly concentrated in
urban areas for the other six major criteria air pollutants except for NH,. The main contributing sources of NH; were from the use of
nitrogen fertilizers and livestock emissions, so its spatial pollution distribution was mainly affected by farmland distribution and other

factors. It can be concluded that countermeasures, such as controlling industrial non-combustion process sources, integrating high-
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quality and high-efficiency power supply, using clean energy, strict dust emission control on construction sites and industrial production

facilities, as well as urban greening could effectively reduce the emissions of six major criteria air pollutants including NO_, VOCs,

CO, PM,,, PM, , and SO, in the Lan-Bai Metropolitan Area. The reduction of NH; emission mainly depends on reducing the use of

nitrogen fertilizer and controlling livestock emissions in the rural regions of Lan-Bai Metropolitan Area. This paper also used Monte

Carlo uncertainty analysis to evaluate uncertainty in the gridded emission inventories, in which the maximum uncertainty was —31% -
30% for NH;, the uncertainty of CO at — 18%-16% was minimal. Therefore, the overall credibility was high for the established

gridded emission inventories in this study.

Key words: Lan-Bai metropolitan area; major criteria air pollutants; gridded emission inventories; source contribution; uncertainty

analysis
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Table 1 Emission factors of major criteria air pollutants for industrial combustion sources ( Baiying)

SRPEIRIS 537K NO, VOCs co PM,, PM, 5 NH,
R i 2 4.80 0.03 6. 60 0.29 0.14 0. 00
L% fifi 4.00 0.03 15. 00 1.61 0.74 0.01
S fifi i 5.09 0.09 0.86 1. 60 0.06 0.13
bR i i 16.70 0.09 0. 04 0.25 0.13 0.13
ST fifi 9.62 0.12 0. 60 0.50 0.50 0.13

SRR fifi 5.84 0.09 0.78 0.10 0.31 0.13
KIKA i i 1.76 0.29 0.35 0.24 0.17 0. 00

1) RIRSHEM D F B gom = HADKREE WRHE AR F 2007 H g-kg ™!

®2 TUIFMEESBEBERSEEZSLMEHETF(QER)"
Table 2 Emission factors of major criteria air pollutants for industrial non-combustion sources ( Baiying)
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Table 3 Emission factors of major criteria air pollutants for biomass combustion sources ( Baiying) /g-kg ™!
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Table 4 Emission factors of major criteria air pollutants for combustion sources in electric power and heat production supply industries ( Lanzhou)
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Table 5 Emission factors of major criteria air pollutants for civil sources ( Lanzhou)
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Table 6 Emission factors of major criteria air pollutants for non-road mobile sources (Lanzhou)
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Table 7 Emission amounts of major criteria air pollutants in Lan(2015)-Bai(2016) metropolitan area/t
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Fig. 1 Gridded emission inventories of major criteria air pollutants in Lan(2015)-Bai(2016) metropolitan area

2.2 RAEZE YW HEBOE TTER N e SnHE
20201 2E-P TR M X A% S HE IR A BTk L M
T R HEEE T

K2 R2% (2015 4F) -1 (2016 4F) 3 BEAS 25
HEWCIE BTk 5 L, BARHTnR .

(1)NH, H5EHIX NH, i) 3 2 5tk 2 2UE
Jiti FH 7 32. 80%, AR 23 7 B A5 M A K 1 #F b, X

SRR e TR K B R
FE R 5 LR 31. 68 %, AR b X 4k B R A AL R, R
P 2016 AF AR Hb DX A B0 “F AR R A A= 400 189. 41
i3k BRI RAFEEC N 480. 93 T5 3k, MLAL L K
BEFITTR T AR X NH, AR RHE. 22 b
X NH, A9 3= 25T kU5 8 B o5 47.50%, Fl
L HD DX 2 ARL =2 M b XA B G A AR K A,



3

ESCMEAE ;22 - PSR TTRE S BTSSR AL HE T T BBk IR Tk

1321

NH;

=H
0.95%
0.40%
L 0.17%
(E[: ]
N 1.16%
1
0.53% — 4.28 /,,\0.49%
VOCs PMio
210%. -1.01%  120%
- 72.08%

: "N 0.48%
0.25% - 0.26%

1.27%  0.70%

/0.09%
——0.50%
5-0.81%
~1.25%

&
R B NH, B FZE TRk, 20 ek &
B IRIE AT 37. 76%, FE AR U 2% - 1 3T R b X Tk
PEXF FE TR WA X4/, NH, BB 5 018 42 22 N T
T2 AR T R  B A A5O3 e 5 o P 2RI R4 o
BEFE D NH, fHEL.

(2)CO X 5 AR HLIX CO 1Y F 2 o1k
JEARTR], AR b DX R Tl 5 U R e R 33. 26%, %
b DX A Tl Al A b ik AR VR R AR R, o5
34.19% . FARHLIX Tk A5 U5 Y e B 3ok S 2R Bl 7
Kt T AR SR A TE AR M DX %) Tl AR
e F AR E AT, FE AR X 5 S L =
D723 )T B A% Sh TR 28. 59% FAE W) i 5 I IR bR
TR 13.72% . 2 MNHBIX CO 5 FU2E — /)2 18 R s U3
7 28. 14%, = ML X 5 AR Hb X AH [, B T8 B %
SR TTER 5 AH 22 AR H R T 22 N3 K Co HEi
T T AR BRIt == 0 T B S I A HE S T R 4
D55 22 PN i DX 207 o YR AR A AR AR G R il X
BRI A U H R AR A 1
BN UIAR G, MR SCHk [ 40 17,2015 422 0 T AL Bh

NO,

SO,

0.4 6%._ 0.06% — 0.64%

/" 0.60%
_4.83%

7.23% 0.08% ¢ 359

5.07%
1.04%

L0.11%

 0.47%
5.23%
10.08%

1
\..',\ 2.55%
\7.64%

PMzs

_4.51% _ 6.79%

0.00% = B
mm R

mm R I

== i S D

0 A0 AR e
R N R
3 Ak R

mm VOC& il

ol AR R
Tl A AR
BT A
[ EErT eH

= Ak

1.58%
10.09%
L0.54%

I"I

M

.0,96%

o .
B2 22015 ) -E(2016 & ) WHE R LU BB RS L

Fig. 2 Contributions of major emission sources in Lan (2015)-Bai (2016) metropolitan area
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Fig. 4 Comparing this inventory with the Peking and Tsinghua University’s inventories
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Fig. 5 Compare heat map of this inventory with the Peking University inventory and Tsinghua MEIC inventory
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