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Analysis of effect of burning ban policy on air pollution during the
Spring Festival in Henan Province

LI Wanlong MA Qingxia LIU Dexin ™

(College of Geography and Environmental Science, Key Laboratory of Geospatial Technology for the Middle and Lower Yellow
River Regions (Henan University), Ministry of Education, Kaifeng, 475004, China)

Abstract Pollutants generated by fireworks and firecrackers caused the deterioration of air quality
in the short term, which seriously endangers human health. Based on the data of air quality index
(AQI), pollutants concentrations (SO,, NO,, O3, CO, PM, 5 and PM,,) and meteorological factors
(pressure, temperature, relative humidity, wind speed, precipitation) in 18 cities of Henan Province
from 2016 to 2019, this paper analyzes effectiveness of the burning ban policy on controlling the air
quality and air pollutants during the Spring Festival in Henan Province by using the methods of
inverse distance weight, coefficient of variation analysis and similarity index. The results showed that
the air quality showed a gradual improvement trend, and the air pollution occurred slightly earlier,
mostly in the early part of the Spring Festival after fireworks and firecrackers being forbidden.
Burning ban has a good effect on controlling the sudden rise (“peak clipping”) of SO,, PM, 5 and
PM,,, but has a poor effect on NO,, O; and CO. The discharge of fireworks and firecrackers
contributed the most and the contribution lasted the longest to PM,s, PM,, and SO,, with the
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decreases of 66.98%, 56.32%, 56.49%, respectively. Burning ban in 2019 resulted PM, 5, PM;, and
SO, reducing by 11.54%, 14.52%, 25.71%, respectively.
Keywords burning fireworks, air pollution characteristics, burning ban policy, quantitative

evaluation, Henan Province.
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Fig.1 Location of the study area
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Fig.2 Spatial distributions of AQI during the Spring Festival in Henan Province from 2016 to 2019
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Table 1 Spatial autocorrelation analysis of AQI during different periods of the Spring Festival in Henan Province

from 2016 to 2019
2016 2017 2018 2019
Hir o EM T i R T i R T T A
Early Mid Late Early Mid Late Early Mid Late Early Mid Late
Moran'sI  —0.15 -0.12 0.12 0.16 0.13 0.34 0.30 0.02 0.04 -0.15 -0.12 0.33
VA —0.63 —-0.45 1.28 1.57 1.35 2.84 2.62 0.58 0.73 —-0.63 —-0.45 2.76

P 0.53 0.65 0.20 0.12 0.18 0.00 0.01 0.56 0.47 0.53 0.65 0.01
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Fig.3 Spatial local autocorrelation analysis of AQI during different periods of the Spring Festival in Henan Province from
2016 to 2019
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Fig.4 Time series of AQI during different periods of the Spring Festival in Henan Province from 2016 to 2019
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Table 2 Changes in the ban on fireworks and firecrackers during the Spring Festival in Henan Province from 2016 to 2019

2016 2017 2018 2019
= x LR R Wl X Hef rK
e % LERITS S Hef
56 % LERITS S HeF
% % TR TIPS S
G % TR Hef Hef
A % 11X LR Y S HeF
KoM % 7SI 44 FFRIX S HeF
Tkt e LERITS Hef S
13 x LERTS TIPS S
i % AR I Wi 7K. ok HeF
S e LERITS Hef S
L % WA FF I S HeF
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R % LERITS Hef S
Jel * LERITS Hef S
B4 e LERITS Hef S
e % [ERITS Hef S
i % LIES T el b

T T IR AT ESHRBOR s Y7 FORSRBUR IR ARG BRI R AAE s 9 RO SRR A IRBOR I LE RS R Rzl
T B B (DO X ; “TH FOREEMABR BRI T AR

Note: “None”: the burning ban policy has not been implemented. “Maintain”: the range of ban on burning under the burning ban policy
remains unchanged; “Expanded”: the burning ban range stipulated by the burning ban policy is extended to the main urban areas and counties
of the city (Area) built-up area; “upgrade”: the burning ban policy has been upgraded from restricted discharge to no discharge.
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Fig.5 The variations of pollutants concentrations in the 34°N—35°N area of Henan Province from New Year's Eve to
the first day of the New Year during 2016—2019
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Fig.6 The variations of pollutants concentrations in the 114°E—115°E area of Henan Province from New Year’s Eve
to the first day of the first month during 2016—2019
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Table 3 Correlation coefficients of various meteorological factors in Henan Province from 2016 to 2019
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Table 4 Analysis for the coefficient of variation of pollutants during different periods of the Spring Festival in Henan
Province from 2016 to 2019

SOy/(pg'm™)  NOo/(pgm™) CO/(mgm?®) Osy(pgm>) PM,s/(pgm>) PMo/(ugm™)

2RBCEHIE 41.38 28.29 1.53 63.06 120.97 182.77
AR BT M 58.03 28.58 1.52 54.58 148.92 220.89
JELE R B 4 32.25 28.12 1.54 67.71 105.65 161.86
A BebRif2E 46.66 12.31 0.70 29.12 87.05 103.09

S PR Bebnifi 22 69.35 11.22 0.65 19.20 91.10 108.98
FEAE AT Bebr e 22 22.33 12.86 0.72 32.40 80.75 93.34
LI BUE R R AL 1.13 0.44 0.45 0.46 0.72 0.56

SE PRI B S R 1.20 0.39 0.42 0.35 0.61 0.49

A4 RO B A S R K 0.69 0.46 0.47 0.48 0.76 0.58




2 4 2R3 W A 1T P A AR T AR BCHRON RATS S S 2 555

B A 3 5 AR A | A% Gt PR B By 3 R XK T R S B PRI MR AR A3 T SR TO0T 175 G W e J8E 1) B ik %6
FFESE TTHRINT ] (1] 8). AIET 8 AT LI HY, 2016 4F & AHAEHEAT X PM, 5. PMo Fl SO, BT ik 5 1 51 #ik ] [1]
B KRB —4, STERR - BITER]—AY 11:00, 10:00 F1 9:00 ik B WEAE, 535K 66.98%. 56.32% 1 56.49%,

TUERFFLEATIE] 23508 18 hy 18 h Al 11 h. 2017 4FAS RO W) 45 St B BUAS T — 22 B RAK, 45 2016 44
HR R ISE B R AE X V5 Y 1 R BE 1 Bk e I B AR, X PM,5. PMy A SO, BTk R 43 5l Sk 2655%
6.64% F1 6.85%. Fii 5 2 MR T BE 1 il s AN AR SR V0 FLgE — 2097 K, 2018 471 2019 AEMHAERT 3k 3 26
Wy B 1Y) BT R A E— 20 BRI, B 2019 AR AR AE X PM, 5. PMy il SO, i K 5T Bk 5 43 51l [ inﬂ%
14.52% F1 25.71%, 53 SIE T4 — 2:00, B 47 21:00 F14I— 10:00, *F34 5Tk 2K 5351 4-0.63%. —0.23% F0l
9.05%, FFLETHRET ] 4354 11 h, 8 h Fl 14 h. JHAEXT NO, F1 O5 1 BT ik A% AL 1 13 5 A B &, SR B Al
I AT 1B NO, I O3 1 2R, 33Xt 5 MHAEARAT B B AT WA BE BT 7= A= 15 Ye M 28 70 A O

f=3
<

r 100 ~

E g
g s
g g
3 =
g 0| 2 50 |
5 3
z z
0 0 . . .
19:00 22:00  1.00 4:00 7:00  10:00 12:00 19:00 22:00  1.00 4:00 7:00  10:00 12:00
LLm%rynew The first dayi(%) E\e first month LLm@rynew The first dayi(%) E\e first month
year's eve year'’s eve
o 100 o 100
E g
£ g
£ E
= =
£ 50 - £ 50
8 8
2 S
q
0 0

19:00 22 00 1. 00 4:0 7: 00 10 00 12:00 19:00 22 00 L 00 4:0 7:00  10:00 12:00
| Lunnarynew | The first day (H' the first month | | LLmnarynew | The first day*o the first month
year's ev
100 [
2
=
=
2 —m—20164F
=
.E —a—20174F
§ —e— 20184F
S —e—20194¢

0 ®
19:00 2200 100 4:00 700 1000 12:00

| Lunn[%r&new | The first day (ﬂ" the first month |
year's eve

B8 2016—2019 4R T 417 HH AEKR Y E]HH £ X 2575 Ge Wy 1l STk A48 1k
Fig.8 Changes in the contribution of fireworks to different pollutants during the Spring Festival fireworks display in
Zhengzhou city from 2016 to 2019

3 2512 (Conclusion)

FF WA 18 b1 2016—2019 A /N2 S Fi i L 15 YR B AN 4 12800, 76 70 B IX g
PR IR 11 2 00 ek o) 2 A8 A0 R il L, PRSI AR IR B 1% S i B8, I M AL 0 %o 4515 G 0 1 B ik R
AT ER I R 24T F Ak

(1)2016—2019 430 B 44 17 HP 301 0 2 A0 i S IR 2R o ol R %) e 9%, L s { IX o B0 1) B T i 4
ﬁﬁéWﬁmﬁ%ﬂﬁmﬂ%mﬁcﬁmmﬁﬁiﬁﬁ&mﬁ%%Eﬁ&ﬂﬁﬁ%%cmzmvw
Uk B &R IR T 1 75 Y A5 il B VR P A — Rt s 25 25 Ui

(m%%ﬂ%M%%HSQJNﬁﬂmMmm%mmﬁwﬁnfﬁyﬁmﬂw (45 YL P I 2 30
BTG, I <M VEFH; X NO,. O5. CO B SEMAE /N, B AL 4R BRI S 5 A 25 755 19 1)



556 7N 54 1t

3

2%

LT e ) IR, TSR A AR A TS G ) R e 1Y

(3)2016 4F 2 K AL AT X 15 G v B DT ik it B K . DT MR RFZ2 0 ] B K A —4F, X SO,. PM, 5 Fil
PM, o TR 3 T 40— 11:00., 10:00 F1 9:00 ik EAE, 43518 66.98%. 56.32% Fil 56.49%, FFELLHT [H] 43
S04 18 hy 18 hFl 11 h. 3 2019 4, 48 AL BEAT X PM, 5. PM,, Fl SO, fix K BT ik % 70 51 [ 2 11.54%.,
14.52% H1 25.71%, 53 BIAER] — 2:00, B4 21:00 F14]— 10:00.

S % 3Lk (References)

[ 1] YANG M, FAN H, ZHAO K. Fine-grained spatiotemporal analysis of the impact of restricting factories, motor vehicles, and fireworks
on air pollution [J]. International Journal of Environmental Research and Public Health, 2020, 17(13): 4828.

[ 2] OROII B, SADIGHZADEH A, SOLGI E. Effects of fireworks ancient celebrations on atmospheric concentration of particulate matter
in Iran [J]. Geology, Ecology, and Landscapes, 2020, 4(2): 104-110.

[ 3] TANDA S, LICBINSKY R, HEGROVA J, et al. Impact of New Year's Eve fireworks on the size resolved element distributions in
airborne particles [J]. Environment International, 2019, 128: 371-378.

[4] XUYL,LIUZY,XUE W B, et al. Identification of on-road vehicle CO, emission pattern in China: A study based on a high-resolution
emission inventory [J]. Resources, Conservation and Recycling, 2021, 175: 105891.

[ 5] WARNER J. Enschede cries - Restoring ontological security after a fireworks disaster [J]. International Journal of Disaster Risk
Reduction, 2021, 59: 102171.

[ 6] KONGSF,LIXX,LIL, et al. Variation of polycyclic aromatic hydrocarbons in atmospheric PM, 5 during winter haze period around
2014 Chinese Spring Festival at Nanjing: Insights of source changes, air mass direction and firework particle injection [J]. Science of
the Total Environment, 2015, 520: 59-72.

[ 7] LAI'Y H, BRIMBLECOMBE P. Changes in air pollution and attitude to fireworks in Beijing [J]. Atmospheric Environment, 2020,
231: 117549.

[ 8 ] MAHILANG M, DEB M K, NIRMALKAR 1, et al. Influence of fireworks emission on aerosol aging process at lower troposphere and
associated health risks in an urban region of eastern central India [J]. Atmospheric Pollution Research, 2020, 11(7): 1127-1141.

[ 9] GREVENF E, VONK J M, FISCHER P, et al. Air pollution during New Year's fireworks and daily mortality in the Netherlands [J].
Scientific Reports, 2019, 9: 5735.

[10] TEN BRINK H, OTJES R, WEIJERS E. Extreme levels and chemistry of PM from the consumer fireworks in the Netherlands [J].
Atmospheric Environment, 2019, 212: 36-40.

[11] TEN BRINK H, HENZING B, OTJES R, et al. Visibility in the Netherlands during New Year's fireworks: The role of soot and salty
aerosol products [J]. Atmospheric Environment, 2018, 173: 289-294.

[12] JIA CR, XUE Z Q, FU X Q, et al. Impacts of Independence Day fireworks on pollution levels of atmospheric polycyclic aromatic
hydrocarbons (PAHs) in the US [J]. Science of the Total Environment, 2020, 743: 140774.

[13] HOYOS C D, HERRERA-MEJIA L, ROLDAN-HENAO N, et al. Effects of fireworks on particulate matter concentration in a narrow
valley: The case of the Medellin metropolitan area [J]. Environmental Monitoring and Assessment, 2019, 192(1): 6.

[14] SEIDEL D J, BIRNBAUM A N. Effects of Independence Day fireworks on atmospheric concentrations of fine particulate matter in the
United States [J]. Atmospheric Environment, 2015, 115: 192-198.

[15] CAMILLERIR, VELLA A J. Effect of fireworks on ambient air quality in Malta [J]. Atmospheric Environment, 2010, 44(35): 4521-
45217.

[16] VECCHI R, BERNARDONI V, CRICCHIO D, et al. The impact of fireworks on airborne particles [J]. Atmospheric Environment,
2008, 42(6): 1121-1132.

[17] ZHANG J M, YANG L X, CHEN J M, et al. Influence of fireworks displays on the chemical characteristics of PM, s in rural and
suburban areas in Central and East China [J]. Science of the Total Environment, 2017, 578: 476-484.

[18] CHHABRA A, TURAKHIA T, SHARMA S, et al. Environmental impacts of fireworks on aerosol characteristics and radiative
properties over a mega city, India [J]. City and Environment Interactions, 2020, 7: 100049.

[19] GOUDER C, MONTEFORT S. Potential impact of fireworks on respiratory health [J]. Lung India:Official Organ of Indian Chest
Society, 2014, 31(4): 375-379.

[20] FIEDRICH M, KURTENBACH R, WIESEN P, et al. Artificial O; formation during fireworks [J]. Atmospheric Environment, 2017,
165: 57-61.

[21] PANG NN, GAO J, ZHAO P S, et al. The impact of fireworks control on air quality in four Northern Chinese cities during the Spring
Festival [J]. Atmospheric Environment, 2021, 244: 117958.

[22] ZHANG X C, SHEN HF, LI T W, et al. The effects of fireworks discharge on atmospheric PM 2.5 concentration in the Chinese lunar
new year [J]. International Journal of Environmental Research and Public Health, 2020, 17(24): 9333.

[23] YUAN L, ZHANG X L, FENG M, et al. Size-resolved hygroscopic behaviour and mixing state of submicron aerosols in a megacity of
the Sichuan Basin during pollution and fireworks episodes [J]. Atmospheric Environment, 2020, 226: 117393.

[24] Shivani, GADI R, SAXENA M, et al. Short-term degradation of air quality during major firework events in Delhi, India [J].


https://doi.org/10.3390/ijerph17134828
https://doi.org/10.1080/24749508.2019.1600909
https://doi.org/10.1016/j.envint.2019.04.071
https://doi.org/10.1016/j.resconrec.2021.105891
https://doi.org/10.1016/j.ijdrr.2021.102171
https://doi.org/10.1016/j.scitotenv.2015.03.001
https://doi.org/10.1016/j.atmosenv.2020.117549
https://doi.org/10.1016/j.apr.2020.04.009
https://doi.org/10.1038/s41598-019-42080-6
https://doi.org/10.1016/j.atmosenv.2019.04.046
https://doi.org/10.1016/j.atmosenv.2017.11.020
https://doi.org/10.1016/j.scitotenv.2020.140774
https://doi.org/10.1016/j.atmosenv.2015.05.065
https://doi.org/10.1016/j.atmosenv.2010.07.057
https://doi.org/10.1016/j.atmosenv.2007.10.047
https://doi.org/10.1016/j.scitotenv.2016.10.212
https://doi.org/10.1016/j.cacint.2020.100049
https://doi.org/10.4103/0970-2113.142124
https://doi.org/10.1016/j.atmosenv.2017.06.028
https://doi.org/10.1016/j.atmosenv.2020.117958
https://doi.org/10.3390/ijerph17249333
https://doi.org/10.1016/j.atmosenv.2020.117393

24

2R3 W A 1T P A AR T AR BCHRON RATS S S 2 557

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Meteorology and Atmospheric Physics, 2019, 131(4): 753-764.

JOSHI M, NAKHWA A, KHANDARE P, et al. Simultaneous measurements of mass, chemical compositional and number
characteristics of aerosol particles emitted during fireworks [J]. Atmospheric Environment, 2019, 217: 116925.

sRE, XULRER, 2200, 4. ALt g 9 B 22 SUBURRIE BT 52 (0] v B BRIE B2, 2021, 41(1): 102-113.

ZHANG Z, LIU B X, AN X X, et al. A study on the air quality in Beijing during the Spring Festival [J]. China Environmental Science,
2021, 41(1): 102-113(in Chinese).

KONG SF, LIL, LI X X, et al. The impacts of firework burning at the Chinese Spring Festival on air quality: Insights of tracers, source
evolution and aging processes [J]. Atmospheric Chemistry and Physics, 2015, 15(4): 2167-2184.

YAO L, WANG D F, FU Q Y, et al. The effects of firework regulation on air quality and public health during the Chinese Spring
Festival from 2013 to 2017 in a Chinese megacity [J]. Environment International, 2019, 126: 96-106.

HAN G, GONG W, QUAN J H, et al. Spatial and temporal distributions of contaminants emitted because of Chinese New Year's Eve
celebrations in Wuhan [J]. Environmental Science. Processes & Impacts, 2014, 16(4): 916-923.

WU K Y, DUAN M, LIU H F, et al. Characterizing the composition and evolution of firework-related components in air aerosols during
the Spring Festival [J]. Environmental Geochemistry and Health, 2018, 40(6): 2761-2771.

A, TR, HeELl, . M T 202048 75 4 41 (B AR AL R AT MR IO A AR RS IR (D). BRI R, 2021, 42(2) 1 546-555.
PEI C L, WANG Y J, BI Y R, et al. Influence of burning fireworks on the atmosphere during the spring festival in Guangzhou in
2020 [J]. Environmental Science, 2021, 42(2): 546-555(in Chinese) .

TROCUM, SR 106 58, B, &5 78 3 39T ) 00 A 1% A R ot 10 7l 28 U B ity s i) (0], v R BRI MR I, 2020, 36(5) 2 104-111.

XU W S, WU X C, CHEN R, et al. Influence of burning fireworks on air quality during the spring festival in Haikou City [J].
Environmental Monitoring in China, 2020, 36(5): 104-111(in Chinese).

LAI Y H, BRIMBLECOMBE P. Regulatory effects on particulate pollution in the early hours of Chinese New Year, 2015 [J].
Environmental Monitoring and Assessment, 2017, 189(9): 467.

AR, 25, B, AF. 20194 DT Y B IS Y 1 1) O 7 T PM, sTb 2 L 0 R AR S 15 BN e (0. 3R 354k 27, 2020, 39(4):
900-910.

ZHAO Q,L1Y Y, HE K B, et al. Analysis of PM, 5 chemical characteristics and causes during heavy pollution in Jining City around the
Lantern Festival of 2019 [J]. Environmental Chemistry, 2020, 39(4): 900-910(in Chinese).

I, B &, 2R, S b E s SR EEI ZE AARRHE []. M ERAEE, 2020, 40(2): 190-199.

ZHANG X M, LUO S, LI X M, et al. Spatio-temporal variation features of air quality in China [J]. Scientia Geographica Sinica, 2020,
40(2): 190-199(in Chinese).

GARG A, GUPTA N C. Short-term variability on particulate and gaseous emissions induced by fireworks during Diwali celebrations
for two successive years in outdoor air of an urban area in Delhi, India [J]. SN Applied Sciences, 2020, 2(12): 1-14.

SINGH A K, SRIVASTAVA A. The impact of fireworks emissions on air quality in Delhi, India [J]. Environmental Claims Journal,
2020, 32(4): 289-309.

CHANG S C, LIN T H, YOUNG C Y, et al. The impact of ground-level fireworks (13km long) display on the air quality during the
traditional Yanshui Lantern Festival in Taiwan [J]. Environmental Monitoring and Assessment, 2011, 172(1/2/3/4) : 463-479.

HU T P, MAO Y, LIU W J, et al. Fate of PM, s-bound PAHs in Xiangyang, central China during 2018 Chinese spring festival:
Influence of fireworks burning and air-mass transport [J]. Journal of Environmental Sciences, 2020, 97: 1-10.

CT R, NISHANTH T, MK 8, et al. Temporal changes in air quality during a festival season in kannur, India [J]. Atmosphere, 2019,
10(3): 137.

W EE, Bei A, XU, 45 201848 48 71 301 1A) 5 3 K JA 310 3t DX A AR AR THORUR PP Al ). SRR 8 5T, 2019, 32(2) - 203-
211.

HU B X, DUAN J C, LIU S J, et al. Evaluation of the effect of fireworks prohibition in the Beijing-Tianjin-Hebei and surrounding areas
during the spring festival of 2018 [J]. Research of Environmental Sciences, 2019, 32(2): 203-211(in Chinese).

UL, G, VB, A5 b R TT A 2R IR R S YL IE LR BOR IR (7). SREERLA, 2020, 41(12) : 5256-5266

JIA J, CONG Y, GAO Q M, et al. Formation mechanism and source analysis of two heavy pollution periods in winter in a central Plains
City [J]. Environmental Science, 2020, 41(12): 5256-5266(in Chinese) .

B, Frib b, THEAS, 4. 2 B T S AT Y R R SRS R R 40 (1], FREERL, 2020, 41(1): 115-124,

YANG J, YIN S S, YU S J, et al. Characteristic of surface ozone and meteorological parameters analysis in Anyang City [J].
Environmental Science, 2020, 41(1): 115-124(in Chinese).

ESOZR, TR, i, S5 AR T R AT YRR AE . KRR R SRR I 0], BREER)27, 2021, 42(2) 2 604-615.

WANG X D, YIN S S, YANG J, et al. Characteristics, meteorological influences, and transport source of ozone pollution in Zhengzhou
City [J]. Environmental Science, 2021, 42(2): 604-615(in Chinese) .

B SO, SREL, B, S5 MR AT AT RS Y W S PM, s 43520 (1), o [ R R 2%, 2020, 40(8) 1 3303-3311.

LU W L, ZHANG K, CAO Q, et al. Impacts of fireworks burning on atmospheric pollutants and water-soluble inorganic ions in
PM, 5 [J]. China Environmental Science, 2020, 40(8): 3303-3311(in Chinese).


https://doi.org/10.1007/s00703-018-0602-9
https://doi.org/10.1016/j.atmosenv.2019.116925
https://doi.org/10.3969/j.issn.1000-6923.2021.01.012
https://doi.org/10.3969/j.issn.1000-6923.2021.01.012
https://doi.org/10.5194/acp-15-2167-2015
https://doi.org/10.1016/j.envint.2019.01.037
https://doi.org/10.1007/s10653-018-0141-9
https://doi.org/10.1007/s10661-017-6167-0
https://doi.org/10.7524/j.issn.0254-6108.2019090902
https://doi.org/10.7524/j.issn.0254-6108.2019090902
https://doi.org/10.1080/10406026.2020.1756078
https://doi.org/10.1016/j.jes.2020.04.011
https://doi.org/10.3390/atmos10030137
https://doi.org/10.3969/j.issn.1000-6923.2020.08.007
https://doi.org/10.3969/j.issn.1000-6923.2020.08.007

	1 材料与方法（Materials and methods）
	1.1 数据来源
	1.2 研究方法
	1.2.1 距离倒数权重插值法
	1.2.2 空间自相关分析
	1.2.3 相似性指数法


	2 结果与讨论（Results and discussion）
	2.1 河南省春节空气质量的时空变化特征
	2.1.1 空气质量的空间分布特征
	2.1.2 空气质量的时间变化特征

	2.2 禁燃政策的实施成效分析
	2.2.1 河南省烟花爆竹禁燃政策
	2.2.2 禁燃对相同纬度城市的影响效果分析
	2.2.3 禁燃对相同经度城市的影响效果分析
	2.2.4 禁燃对相似气象要素城市的影响效果分析
	2.2.5 烟花对污染物贡献的定量化测度


	3 结论（Conclusion）
	参考文献

