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Ke-bin'7 (1.School of Environment, Tsinghua University, Beijing 100084, China; 2.Institute of Atmospheric Physics Chinese
Academy of Sciences, Beijing 100029, China; 3.Department of Earth System Science, Tsinghua University, Beijing1 00084, China;
4.Shaanxi Provincial Environmental Monitoring Center Station, Xi’an 710054, China; 5.Env IOT Science & Technology Co., Ltd.,
Beijing 100084, China; 6.School of Environment, Beijing Jiaotong University, Beijing 100044, China; 7.Institute for Carbon
Neutrality, Tsinghua University, Beijing 100084, China). China Environmental Science, 2025,45(9): 4872~4887

Abstract: Based on the environmental statistics data and departmental survey data of Shaanxi Province in 2022, the emission inventory of
atmospheric pollutants and CO, of Shaanxi Province in 2022 was established by a combination method of bottom-up and top-down. The
results indicate that the total emissions of SO, NO,, CO, VOCs, NH;, PMg, PM, 5, BC, OC and CO, were 64.0x10%, 31.2x10%, 19.3x10,
21.5x10% 34.0x10% 67.9x10%, 20.8x10% 11.7x10°, 24.0x10°, 33.1x10’ tons, respectively. The primary source of SO, was electricity
generation and heating supply; the primary source of NO, and BC was diesel vehicles; the primary source of CO was the iron and steel
industry; the primary source of VOCs was the coking industry; the primary source of NH; was livestock and poultry farming; the primary
source of PM;y and PM, 5 was the road dust; and the primary source of OC was biomass stoves. Yulin, Xi’an and Weinan were the major
cities with SO, and PM,y emissions; Yulin, Xi’an and Hancheng were the major cities with PM, 5 emissions; Xi’an, Yulin and Xianyang were
the major cities with NO, emissions; Xi’an, Yulin and Yan’an were the major cities with VOCs emissions; Hancheng, Yulin and Xi’an were
the major cities with CO emissions; Yulin, Weinan and Baoji were the major cities with NH; emissions; Yulin, Xi’an and Xianyang were the
major cities with BC emissions; Yulin, Xi’an and Weinan were the major cities with OC emissions. On this basis, the pollution and carbon
reduction effects of air pollutants and CO, emission reduction measures were analyzed, and it was found that the cleanification of civil
energy, the electricity generation of cleaner power energyin power plants and the renovation of coal-fired boilers all have pollution and
carbon reduction effects,while the electricity generation of cleaner power energyin power plants have the highest synergistic effect.

Key words: emission inventory; Shaanxi province; atmospheric pollutants; emission characteristics; pollution and carbon reduction
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Fig.1 Activity level data for electricity generation, industry, transportation, dust, agriculture, and domestic sources in Shaanxi
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Table 3 Comparison of data on major activity levels

2022 4 2022 4 AHFIUE SR Tl

WA HRH Zﬁ; GilE GBS RIS R

VR YOHOR BIZES

AT 1) 90 1103 1188 ~7.1%~1125%

FHAR = (7 t) 1209 1422 1475 -3.6%~17.6%

SPARBEES(TT 1) 128 128 108 0~18.5%

K= (T 1) 5280 6824 6553 4.1%~29.2%

R (T ©) 3059 3604 4735 -23.4%~17.8%

it THIARTT m?) - 40252 40252 0

WA EREEOTH) - 1004 1060 -5.2%

2 FHR51E

2.1 BRVGE KST5 YR CO, HEUT
BT BRI E AR B 2022 4
KATTHMIA CO, HEBUE H(K 4).S0, HEBUE =N
64.0x10°t,NO, FEBU B4 31.2x10*,CO HERLE & 4
19.3x10°t,VOCs HEUR 4 21.5x 10, NH; FEHUR &
N 34.0x10*,PM, o HEHLE B R 67.9x10%,PM, 5 HEK
BN 20.8x10%,BC HERLE R 11.7x10°,0C HEK
FEH 24.0x10°,CO, HEUR BN 33.1x107.
2.2 HRCEDTER R S b

B 2(a) R T 3 ZEHECE I HE S Tk A A
PRRLE 2 R BeVE ST SO, M E ZHEBTIRIE, & SO,
HETBUE 1K) 54%; 85 85 & NO, Fl BC ¥ B 2L su kU,
530 NO, I BC HEIBUE FE 1) 65%FH 42%; %5 5771148
Y5 VOCs 111 EEDTER IR, VOCs HEBUE & 1) 32%;

PMPYE L NHy 15 2 oTikie,  NH; HE80S &1
92%; 7R PMyo A PM, s 1)1 2 DT kY, 7370 7
PM, o A1 PM, s HE SR B 1) 74% F1 48%; 240 T R e i
A& OC M ZLoTikIE, o OC HEBUE R 54%.

ML 2(0) 75 G HE IR # B 53 B AE A A R
] 52 BRE VR FL R SO,y NO,. CO. PMys
HEFBOT B BRI, o5 AT SRR E BT SO,
NO,. CO. PM,s HEBMILLAEI 7300 48% 64%.
2% 39%.

Bl 2(c) T 2REFEIE SO, Hiif = 2k H A4k
IKIRATE, b7 T i R SO, FE R 49% 1 11%;NO,
Hec R A RE Sk A A L. AKPEATIE, T2 s
NO, HEBCE Y 40%. 35%;CO T Hok B4, /Kie.
BREE Aite BLAS A TIL AN ERAT . CO HFscE T2
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TR F AT, A2 DX T 25 FER BC. OC
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S BA SR ARV HE TSR v R T L Bk AR T2
TR S AT B M OKTE. B
fEICAE) At 54T, ANERAE.

R4 A 2022 ERFITRY CO, HEMGFE(®)

Table 4 Emission inventory of atmospheric pollutants and CO, of Shaanxi Province in 2022 (t)

HE SO, NO, CcO VOCs NH; PM,o PM, 5 BC oC CO,
fi] 5 AR 34536 70936 262396 8239 130 47935 20950 54 20 224714451
TSR 19379 31185 1075307 65811 0 86892 52847 3448 5050 58093143
s 5577 203619 384915 50684 3678 8803 8263 4909 1748 41968339
S HILC RN 0 0 0 52993 0 0 0 0 0 0
AV 5 0 0 0 0 313519 0 0 0 0 0
7V 0 0 0 0 0 505349 98931 0 0 0
fHAFIZ i 0 0 0 3507 0 0 0 0 0 0
A=) TR BV 4520 5634 204481 27857 3767 22242 21037 3175 12846 5908026
JE FEPIAL B 10 797 140 78 19318 90 61 1 5 52406
SLABHE B 0 0 0 5363 0 7661 6129 124 4290 0
Mt 64022 312171 1927239 214533 340412 678971 208217 11712 23958 330736365

M HE B 2(d)iE 4% 4% sh 8 b & 2R R ML Bh 4 10
HETB vk >k A, H R A B4 & SOL,NO, Al PMy 5
1 3 BEHE IR, 73 41K 5 AN 62%,61% A1 42%;

SO, Fll PM, s HE B 58 — Rk A2 /N % 22 HE TR
B A 20%A1 21%;NO, 155 — K HERCR U
R HR S 17%. /N RERT -
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Fig.2 Sharing ratios of atmospheric pollutant emissions from major sources in Shaanxi Province
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Fig.3 Emissions of major pollutants from various sources in each municipalities
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Fig.5 Spatial distribution of major atmosphericpollutant emissions from anthropogenic sources in Shaanxi Province
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Table 5 Comparison of atmospheric pollutants and CO,

emissions in Shaanxi Province in different years (10%)
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