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Influence of burning fireworks on air quality in Sanya City

XIE Wenjing XU Wenshuai ™ XIAN Aidan

(Hainan Research Academy of Environmental Sciences, Haikou, 571126, China)

Abstract Based on concentrations of air pollutants, meteorological data, the chemical compositions
data of water soluble ions and OC/EC in PM, 5 in the tropical city of Sanya, the impact of fireworks
on the air quality from New Year’s Eve to Lunar New Year’s Day in 2018 and 2019 was analyzed.
Moreover, concentrations and emissions increase of PM, 5 due to the fireworks was evaluated. The
results indicated that the fireworks caused the rapid rise of PM,o, PM, 5, SO, and K*, CI", Mg*", SO;~
in PM, 5. Fireworks prohibition in 2019 noticeably improved air quality in Sanya in 2019 compared
with 2018. The highest 1-hour average mass concentrations of PM,,, PM, 5 and SO, decreased by
46.19%, 52.50% and 84.52% in 2019, respectively. In addition, the contribution of 1-hour average
fireworks-related PM, 5 mass concentration decreased by 50.55%, and the 24-hour average fireworks-
related PM, 5 emissions from New Year’s Eve to Lunar New Year’s Day decreased from 2.21x10° kg
in 2018 to 1.45x10° kg in 2019.

Keywords Sanya, fireworks, air quality, PM, s, chemical compositions.
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in Sanya City

2 ZEE 5508 (Results and discussion)
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concentrated combustion period

WIZZERNQ2H 6 H—2 H 10 B3 TH 1580, 2574 58 WAL SR AT BRI, 78 S 558K,
55 BB B KFL CEUAT Mg A X F 4 iRl i B, o5 HE 20 50 R B T 25.06%. 10.55% #i1 1.78%, F Al
NOS S T B, 43 59870 T 0.14% F1 0.05%; NH; . SO2~. NO;., Na‘fil Ca* (5 It FFF, 4351 EFF T 12.91%.
9.48%. 8.28%. 4.56% F 2.33%; 55 KA BN 5 AR R B9 A IE 1 KL CUAD Mg i B A A Y, KT
CI7E 15.00% A1 5.00% Z2 47, Mg> B T 0 = T 1.00%, Ui B4 - Z )75 = 1T MAE AT B2 i /).

ik — 2L W E 53 BT B T R TR B PM, 5 5 K PR B 19 Spearman AH G, 3 1 S8 iR BRI B
PM, 5 5 HK P BS TH A 56 280, PM, 5 FI K. Mg? . SO FI Cl 5% 30 MY 45 5 A AH S, HH ¢ R B 7
0.90 247, K', Mg*', CIHISO; 4 FhE] o] i AH & HEIA 2] 0.90 DL L, FRIIX 4 FhEg 1 1 I8 — 2, 40wy
SCHTIR, Mg & RAE AL HE L A bR B, Mg = BORUE T MR AC R AT R, P IL AR H KoL C1 L SO ok
H FARAEBAT BB, X 5 X B B 550 a2 S50 (Y IF R 45 SR — B0 O TARAE R AT 22 AL
Oy A R R B AR AR L ik (R ) . &R B CR 6D &6, AR IR BO™ A K &
K. Mg*., CI', SO} It AZs R, REBOX 4 Fp PR E B T,

R 1 BB B PM, 5 5 HIKIE M2 7 A OC R 8L

Table 1 Correlation coefficients between PM, 5 and its water-soluble ions during concentrated combustion period

PM; s No/a cr K F Mg* NO; NHj NO; Ca> Na'

PM, 5 1.00
Nen 0.94" 1.00

cr 0.89" 0.94" 1.00

K’ 0.94" 100" 0.94" 1.00

F 0.58 0.58 0.76 0.58 1.00
Mg 0.94" 100" 0.94" 1.00" 0.58 1.00
NO; 0.14 0.26 0.09 0.26 -0.52 0.26 1.00
NHj 0.60 0.71 0.49 0.71 0.15 0.71 0.43 1.00
(O 0.66 0.77 0.60 0.77 0.40 0.77 0.14 0.94" 1.00

Ca* 0.83° 0.71 0.83" 0.71 0.76 0.71 -0.26 0.09 0.26 1.00

Na' 0.09 -0.14 0.03 —0.14 0.15 -0.14  -043 -0.71 ~0.60 0.54 1.00

*7E 0.01 I (RUR ), #HFME 3 (** Correlation is significant at the 0.01 level (2-tailed). *7E 0.05 25 (XU ), A i 3
(* Correlation is signigicant at the 0.05 level (2-tailed).
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Fig.7 Hourly variation of OC/EC from New Year's Eve to Lunar New Year’s Day in 2019
2.6 HEAEBTRRHON PM, s ) 3Tk Bt
R AR FUAE T 5T PM, 5 R TR, 575 YL W)y JE M 2 28 ARl 5 Y ) nO Vi 2 LU (AR , 0TS
PR s 45 OB R A T AR B, WU B s Al i i A T 784k, 2 BB 4509 BT, 4% sékl%%’r’r
BATSCREZ W /N CO W BEAE R 225 b VR B2, FIHT PM, 5/CO FUABLIEAG BEBR &7 2240 — = ST A AR KR 17
BRI PM, s B TTHREEPMS 5, A XA (1) F(2).

PM} s = CO x (PM,5/CO), . (D

PM!, = PM,5— CO x (PM,5/CO);,, ©))

1, (PM,5/CO)p, N AE BRI BET- 35 PM, s MR B 55574 CO MR FE W LU A, CO A& I CO YR, PM; o hy
175 2 Z B PM, s W

& 8 H Al 1, 2018 4 Hl1 2019 4EBR &7 W] —NH AL ST R =017 PMy 5 /NI B o5 (B 4
UGN T 130 pgem™ Fl 64 pg-m, 5 KA 54 hE %0 3 5 h BLAE 2018 4E ) — 01:00 1 2019 4E ) —
02:00, 2019 AW (E 1IN 58 2018 4 F B 50.77%. th TR0k 25 S 45 B0 DL 24 h P 3E A, B
WM 6 A 5 58 M R AL AR A P B AT 3 T, BIBR & ) — 24 h - X Be iy 2018 4E 2 A 15 H
12:00—2 J1 16 H 12:00 F12019 42 A 4 H 12:00—2 J1 5 H 12:00. MHAELRETBRELE 2018 4F 24 /N
¥ PM, s WP 1 26 pg-m ™ B AnE 52 ug w7, B 26 pg-m™; 2019 4F 24 h SEX PM, s W 12 pgrm’
WEINF] 29 pg-m, B K 17 pg-m™, 2019 4E STRk R 4L 2018 4E F % 34.62%.
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in 2018(a) and 2019(b)

3 458 (Conclusion)

(1) MEAERRAT RO =TT BR A&7 1 0] B4 — 12 fr 25 R BT it e Ml Bk 2, 35 L PM . PM, 5 F1 SO, YK JEE
()4 2 Tt 2019 4F SCH AR AL R AT AR S RIS, 01— B R PMy. PMys. SO, 3 T0175 Yedy /N i ik B e {E
LRI, TR 23 )ik 46.19%. 52.50% F1 84.52%, 45 < Fi i b 25 0% ; W HH BRI 2 4E J5 1—2 h,
AR FH R DX A St A, R A5 i 2 X T L

(2) B &7 B —MRACIRAT R RS I =TT PM, s K IEME B F K°L SO; . CLAHT Mg vk I i 3% LT,
Horp KR EE BTt 10 pg-m™, BRI A o5 o fe s 1975 B4 R, SO, CLAI Mg ¥k B 433l 17t 2.94 4%
12.06 fi5 A1 17.71 £ 5 #) — % = OC ot U/ b T+ B4 5 X 5, M AE SR AT R A NO; L Na', F\
NO;. Ca*, NH} 6 F' & - F1 EC s M # /).

(3) B AL A5 2018 41 2019 4EBR 47 B8] — AL AT BRI = W2 T PM, 5 71N 88 0 {1 1)
TRk S 130 pg-m ™ A1 64 pg-m>, XF 24 h -1 PM, 5 ¥R STER 435004 26 pg-m ™ Al 17 pg-m>; ¢
TN PM, 5 HECEE 23 51 4.61x10% kg F1 2.27%10° kg, 24 /NI 347 5 Be A AL B4 HEL PM, 5 it 4351l
H2.21x10° kg F1 1.45%10° kg. HH T HHALIRATEE 45, 2019 4F A0 AL ST REHCRT PM, 5 e B8 RN HE A& (1) DTk
32018 4 I N .
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