"E]‘i%n

Eco- I:n sironmental

£

ENVIRONMENTAL SC

ISSN 0250-3301 CC
HUANJING KEXUE

Vol.42 No.2



w % # 3 WA % B2 W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 46 2 A 15 H

H K

2013 ~2017 qg;:fq[ﬂ PM25/5 %{ém@%)&mﬂiﬁi ....................................... 5&75@( i 7]77‘}32 T%i#ﬂ %]ﬂ‘%ﬁf ;(?}g}fg ﬁf;(lj (513 )
KA 4 SRR 25 S TR BRI TTIRITAL  +ovrvreerererereesesesese e eies ettt R XH, KL 523)
2016 4 1 F gt Bt X KA 5 YA 5 2 R B BRI R AT e #}E% 5’&&4\%‘— Eg&}% 7%%;%1( 534 )
I N 2020 4751 A 26 AR PR BION 2 R RYSEM ooveeveeee T, TFR, FRaE, RAK, BER, TEY, BE, $H( 546 )
K = A X — Y IX o5 20 3o o 20 U 0 ) S R T B RG22l oo i, %%’Eﬁ%’%ﬂﬁ(ﬁ6)
R AN IR S B T RO PRI PE RS 0 A R R SRR oo K, Ta%&, NER, K, KEE, XBE(564)
PN IRk R St L e (A T4, K85, AR, Kak, R2E, FL6, T, Bk, SR (54)

HRE R BV _E A AL VD 2 BRI B TR AN v eeee e eee oo
............................................................ kA AAE, A, E, 28T, BeE, TUW, B, ERE, THEH(584)
VBB B PM, | oD S ER SRS AR K TRANT BB TG wvvvvvvssesssssnnon T, KEF, B, SAE, HRE(595)
S G 2T T 7 )T P VY [ Ik, PO, ik, RRE, KREE, 2TH, FIH(604)
SETIE AR SRR RMI R RL BT o ovevverssssmmensssssnneen FR, R, O, KRR, LE (616 )
KETA R RS LA (VOCs) SRR BORTRMAT - ervereeee e WL HEE ALY 624)
éMﬁ%ﬁ%%Aﬁ%%ﬁ%ﬁ%jﬁﬁwmmmm*mmﬁﬁ-~%i%,$%ﬂ,%%,§%%,%%ﬁ Mg, AEN, BiE(634)
2010 ~2017 AFPUIE WS4TSR AT oo R, BRW, RER, BEE, FuE, TRK, HE, K%, 2B 643)
TRUL = A RS T AR DOR PR A A R S5 A AR U oo THE, A, BHEE, BKE, KV, REX, XNFE(653)
BRI R T K P BAL YT TR T ZR R -+ eeveevereerereememeneeee s 4 EER, RS, BAA, R, RMEH(663)
B RFUKE TRIR DAL SIS ERIE ITARE a AIIRIIEER e TEM, HEM, BT, AR, FLF, FX(673)
T LI KT A TR THE B EREAM ++eevevveemenremeee ettt T4, EHF (681)
SO PSR SRR ARSI v WA, W, RER, B, F2K, 28, B, B, ZRE(688)
ST R IR JLTGYLTEHY vvveeeeeeer e THF, M, S48, HEF(699)
SR AT T RS YRI5 e IR BRAE +eervvereveemmessmeemme e e %% BEE, AW, Fitg(712)
SEALIR AL SR AL R BRI BRI oveeee oo oo BER, EAM, B, ZEE, WEE, HEE, £F(123)
R TR AR 7 2 0o 00 K 7 2 ) T VG BT A ] oo eeme oo ermme s §@ WHE, TEH, HEs(732)
TR M AT B K - R T B S S L TP BRI e evvereevmmeie e X &, W, BRALRE, TR, XU 740 )
TS F M A TE IR A 22 B EE BRI AETAR vvevvermmeemmemmee et FhE, BAE, YEA, k4E, FH(T749)
B R K RIS H A B BRI AR AR e eee e ERE, kKT, HEE(TO)
TRV R X T KA A E LR MG ceverveeermeereeesmemnenneeeenee e Wk, EAE, W, BRI, BES, THE(T66)
FHE B KRR R BB TR PBAPHT cvvvveereeeeermmmmr MG, k&, EXE, 4, THR(776)
REFTRE o 5 BB SR S TSI oo KU, RE, DEE, T, Kb, AH( 786 )
FRH5 DNA % AR Sl MO SRR W R oo KT, By, A8, BAE, B RLE, Bk, TE%, KHE(796)
PR Y RETE BB A2 5 R I TR AT B v eveeveemmeee e #¥ %@ WA, kS, K808 )

FAAETL A 2014 ~2019 AF B /R WA SRR IE RO IRIEIN T AYMILL ooeeeeemsonsmmmsmsmssssssss e
................................................................................. 71”}:{ F?Ek i&k $q3% fif%%, :W Ejk@é AN ﬁ( 819)
TG BT AT PP AN 2Rk SN RET ooeeeeees BT, BT, ARV, BEE, BLE, 452, TAE(SHI)
PIFHILEL PPCPs FEIRLA TARHL 1 A A E R BRACR B ooeeeeeemeeeeeeeene BT, MleHE, KT, WEE, Pk, KR(842)
N TS RGN YL RN ARGS FEBR ooreeeerveeeeerseceees FiR, EWE, WiRd, F/F, 2, £RE(850)
e e e Gk L A BT, MEE, K, TUUN, aRE(860 )
EHUK I IR BN BT K P LT Z TR -oervereereeee e IAE, kA, TEFE, 27, THI(867)
B BB P B KR R AN T B o 0 O R B SRR oo EfE, MRE, Rk, R, RET(874)
HUEER LR S T A DL A SRR B R BRHUBIRRRT oo HEA, WRE, KOL, XWR, 2%, SWH(883)

10K T Ao TR 4 T ¥ IR 88 57 0 SR A TS AR BT BT R T HLAEL v v e e
.............................................................................. WAA, thgx, ZlME, EoA, AW, 200, THRE, B (891)

TR R T R R [ IR SRR MBS E G - ERTC, SR, B, HE, AEE, FBE, TRAK, KER(900)
FA BTl 1 ST 2 JB M EHIE JL LTS YT M oorvevererersrsesesessst ettt ettt b

...................................................... Bk, 2% Hnd, Ta, b, B, G, ML EE-BRE, WE, £F(909)
SAMEA FZB R T5UL A B IR R e TH, BEA, MK, £L(917)
TR UM S IATE G FEULRTHL «ververrereereereeseee et ettt ERHE, RE, RE(925)
I TIBEHEAIK MO, A KRR AN - -evvveveeeseoo B—, $HE, RA, £hE, NNE, FEE, THE, Fh(932)
SR ITREND X+ AR DR SRR BRI 5 AT oo IH, Wi, AHR, PHA, AR, £4F, TEH, 2T(M1)
BRI AR AR HR R B 4 s B A AR AR K LA vvevrermmemm ek, HER, BT (952)
4 R AAEHI IR ETRERIE «oveevveererermr oo Wik, FHE, BT, fokdE, FH(960 )
ARTIHGAE A 46 6 ST A HUREIAFE -ovevvreversssoneen BT, ARG, B5, TEE, TEE, TTH, B %67 )
VRTINS LA N: P A R RR oo BITF, BBLHE, R, T4, HAE( 077 )
TR B KRR A S AR A RN, IR WAL oo oeeeee W, MR, TRW, B, B4, TR, RUH, BHE, RAK(988)
lgﬁﬂj]l_ﬁd N B A TR BT « oo evmermme e BY, hER, B, hH#(99 )

SLGLTS e UM AT M S TR PTG AR O ER A AL AR oo B8, FRE BkE(1004)
TR I HLIE R BT BRI I IR +veerveereeemerie et A, RER EHE EBE, FH(1013)

(MRRIVEIT I F(522)  (ABREEVERRIN(722)  f5E.(748, 899, 924)



55505

Eco-Environmental

Knowledge Web

4245 28] 20214F2H
Vol42,No.2 Feb.,2021

7o A %

Environmental Science

ABINTHRETEREUHFE SR KB IEIR D

TR, TSV ', =W, kT, RS, A
(1R A =2 BE, FBIN 4500015 2. KN K2 A 25 5 BT BE, AN 450001 ;5 3. Yl T 44 K8 N Ak 25 R 45 il s
R 450007)

WE. ETFAEas R AR ELR M IEE , T 5E T AN T T M i 4 (0,) 15 Y AR R ARk 25 [ 22 5 MRG58, 341
BT O, s AR AT AE IR X, 253, 2014 ~ 2018 AR M T ML T O, 15 Y8 b i (A1 5 B 8 in, 3 X 45 0, HIR K 8 h
WM (MDAS) 45 90% 43 A5 3% FIHEH (P <0.05) 3K E AR 15.50 pg- (m’-a) ~'5 05 HARLE M B W
MAERZE,; HAMEE R W BLTE 15.00 ~ 16:00, R A5G 5 O, HIEERE (130.94 pg-m ) e ; AR (T) >23°C
X (RH) <65% FIXGH (WS) 4 2.0 ~4. 0 m-s ™' B XU FEAR g FIZR AL J7 1] B3 ol ol o 2 R A i R BE O V5 k. S8 I A7
O, B Z e I AT R, T A1 RH &30 A Toalbo i 3R, 7R WS 2 36 117 32 388 AR X3 o 19 324 R
ANV G I A ST R O, VEAER IR 22 R W W, B H = K S AL M AR L E M B AR A6 T 1) 30T 3 12 4% 3 i B oy 3 Bk
A ZE ATEAL Dy M) HE B TRAS G N 3 B2 O, WRIE RS2 ACH AR Rl 1 7R B 2 A AL s .
FKERIF . REA(0,) 5 KM AEMAD(NO,) 5 W24, SR ; AR X ]
FESES. X515 XEARER. A XEHS . 0250-3301(2021)02-0604-12  DOI; 10. 13227/j. hjkx. 202006197 ‘ Hv" |

Characteristics, Meteorological Tnfluences, and Transport Source of ‘;_O"z’(’.)‘ne

-

Pollution in Zhengzhou City :
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Abstract: Based on enline monitoring data offair quality and meteorological parameters, the long-term yariations, spatial differences,
and fmetegfological in‘f]uencing factors of ground-level ozone (O, )=pollution in Zhengzhou were studied. In addition, the transport
| . . 3 .l . L ~ . . . .
pathways and poténtial sodrce regions of O, were inveéstigatede=The results show that surface O, concentrations at the city station in
Zhengzhou City increased significantly during the period 2014-2018 (P <0.05) with a growth rate of 15.50 pg+(m*-a) ~', and the
timespan of exceeding pollutant standards was extended. The monthly O, variations showed an “M” pattern with the seasonal maximum

in summer. The diurnal O, variations showed a " single-peak" pattern with a diurnal concentrations peak at 15:00-16:00, while the

diurnal peak at the rural station was relatively high ( 130.94 pg-m™). At the urban station, the exceedance probability of
O, concentrations was relative high when hourly temperature (T) exceeded 23°C, relative humidity (RH) was less than 65%, wind
speed (WS) ranged 2.0-4.0 m+s ™', and wind direction was southeast or northeast. Based on the multivariate linear fitting of impact
factors on O, , the main controlling factors at the city and industrial sites were also identified as T and RH compared to T and WS at the
traffic and suburb sites. Back trajectory analysis and potential sources of O, during different seasons were significantly different, with
the dominant transport trajectories during spring and summer being short-distance and slow-moving airflows from the south and
northeast; autumn and winter were characterized by long-distance and quick-moving airflows from the northwest. The high O,
concentrations observed in summer were mainly affected by local photochemical formation and regional transport from Hebei, Shandong,
and Anhui Provinces.

Key words: ozone ( O, ) ; Zhengzhou; nitrogen oxides ( NO, ) ; temporal-spatial characteristics; meteorological influences; source

identification
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