E]‘i%n

Environmental
K rh_u"h_l_in_._]{_ Web

4

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

T4 5 PM s 3 8] 5 B M #1 3R &h (& = B9 IR 4R T
TR, MEXR, FT, FhaniF

20224 3H

F43E FH3H
Vol.43 No.3




w % # 3 $43 % A3

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022 4£ 3 A 15 H

H e
2000 ~ 2020$%¢PM25EEK&WEW&%M%Mﬁ ~~~~~~~~~~~~~~~~~~ BTH, ME, #5575, BN, B8, ¥R, he, BRE(1129)
KT PM, -0, LATSIAFIETRIII vvvvessoveveees MEE, ki, BRE, KTH, ERAL, 28, fE, K, FEE(1140)
%?%MM%&m%ﬁﬂmﬁEk PM, IR weeeeereeeemmmees REZ, KR, WK, %ﬁ%,ﬁﬁéﬂﬁﬂ
H b R T TS Y JE 5 K R A IR I AL S E J AR e vverveeeeereermeemmen e st et sttt e
......................................................... BHk, W, REY, HEE, SO, k22 EE, TAE, #EH, F4T(1159)
“ﬁﬁ+%@%ﬁfN@ﬁmﬁﬂ@%ﬁ%ﬁﬁTKﬁﬁ%?%ﬁ .................................................................................
.......................................... %;@7§§/]\ﬁ%7{q{;ﬂ’$é;§’qujF;}{gai ﬁﬁ g]%uﬂ. X]J_}%é EE}"EH %/Jg‘,\ ?ﬁiﬂ(l”())
ﬁM$ﬁim TR PM, ThE SRR SRR B fg R XU VAL e Bk, THH %ﬁ i%@ %mw HE, B M, KT (1180)
KTz (}Irl‘ﬁ' PMZSllEﬂ ﬁ@}uq[}m.?ﬂjiﬁ}ﬂf{m ............................................................ EWW W, ;(]J 7){ ?T ijﬁﬁ}ﬁ(llgo)
k ﬁﬂEPm;ﬂFﬂiﬂﬁMW%i%ﬁ% SR SEBTPEM L ooveeeeereeees AWE, 2%, HER, %%ﬂ,&%ﬁ R, BZE(1201)
“2 426" iﬁk?ﬁ%ﬂﬂmﬁwﬂ;ﬁlrﬂm FEAE . SRR BB < vevveeeeeeeneeneenenes %igi, EEH*’“%E T4, TE, B, BER(1212)
HT/NEBHALTEE PM, “%ﬁ&QMI? ~~~~~~~~~~~~~~~~~~~~~~~~ KA, AL, EFA, FH, &/% P, EA, BHA(1226)
@ﬁﬁ%ﬁﬂrﬁﬁ&@%gmﬁﬁ ................................................................................................... B, P REL(1235)
MR LR TE Ye EA A AN B K BB () B I ZETRRI] coververememenm ettt
...................................................... NG, GEY, WA, BLEE, B500, Bk, BB, S%E, TX8, ¥ HKk(1246)
U7 B A T O YRFEI 28 AL BOBHE BRI IRHT  ovvvvreeseesmsssmsmsmsissis s, R GEE, Y44, TR, KEFE(1256)
COVID-19 SIS e HbIX VOCs YR ARAFAE | R R I RO TE MR +oeeeeereereremmme e
.......................................................................................... Jﬁ[ﬁi E/ﬁﬁﬁ] ;(1]7‘]:” ;E;F*f{g ﬁ—k{g\ jc@ TEX}%(1268)
TR X SLARBR I B VOCs T JAFIEGARIMEIT  oooereeeesmecovenmsneeenes E, ERE, BX, ENE, AEE, BA(1277)
T E IR 555 1 VOCs TELEURAE FLART v vvverrermermereeeeeeeeeeeases %%,%%,E%%,?W%,ﬁi,i%ﬁ,%%ﬁﬂ%@
D118 8 U 5 LAV R 0 o YW, BW, KEE, IR, 2%, BER, 224, TAE, TH(129%)
BB RS TR 2 BRIRHERURAT <o vveerereereeree st A, REL, BHE, ERE, 2H(1307)
HENET R TAE D I SR BHELEHY oo FRE, BALE, DA%, WKE, THW, HH(1315)
TG T R SRR TR e ?}érgb, BT, 5@%)@, ?&%@;}’, %%%(1323)
T T H K TR G I ZS AL M wovvereereeemmeemeere ettt MEE, $5%(1332)
I L I T 3 4 32 7T 2228 W A A B T S P 22 A0« LA T AT AKIR ] -+ v veeeeesesmsensnen e
................................................................................................ E}@, uf;fj(’ Fgﬂg]sg’ ﬁ';(&” %igi’ g.gﬁ(, 7&7?4“346)
SR X IR BT - B R HO U R R TG S A B AT e veeermes e HH, RS, BBRE, KE(1356)
IR B SRAIRAE A LR AN FALREFIE v BT, P, BEE, BEE, AET, K, HAR(1365)
B IR FRBE A B Cd B2 BRI BRI wovvseomenonnnnsssss BHA, BRH, EE(1375)
%%@&fﬁA@ﬂﬁiFﬁ%*hi?%Mﬁ%ﬁ&ﬂwﬁ% --------- ZEW, REE GER, WAL, MU, KEE, FE(1384)
TEE = HK U E RGP AHE AR REEIFAL cooeerreeee FEH, Bil, Frx, H2F, Ba, HEX(1394)
HARRAL T EIATIARY PAHs FOAE ALERAE R X AZIE B IGIRRL  -veeeeeemeeineeeneens ZHER, Hopde, THE K& kHE, BE(1404)
RAILTIAN I R AR R TR 55 voeeeeerereremsemmssienene WA, ki, E4, BAE, 2XF, AR, XL, #X(1414)
ST TR ] B 5 R K R A B RETE 5 R RRAE oo RN, FXE, KR, hEE, £/0a(1424)
) 23 ) R PR S5 A A I A R ER R R +oeeveeeeems e fur, BM, THE, k&, F7A, ZUE(1434)
T8 1 5 X 22 T B0 TR LERRAE v evvevvmee e X HT, I, A4k, ¥ ER(1447)
IS AT AT T M K R TR o veereerreereereemmenmenent et W R T4 B FE,FEE(1455)
I R ORI AT L - eeveere oo XE, BT, RE, REE I, AR E(1463)
%fJCHUF1J£ﬂXT¢’Eﬁ&E’JWW ................................................................................. ﬁ]zﬂﬂ Ai‘[ /i\[SEE /i'fh %Xﬁ(1472)
R HETT AN, OF HGE i AR Feeveeerereesveeemnmni B, ﬁ%% T, Ez@ %%z E%R Sk 7R (1481)
%ﬁﬁﬁ*ﬂi%ﬁﬁﬁﬂﬁﬁm}\lmiﬂ(57](5LIE)&%7F1]{ﬁ%’i%ﬁ?ﬁi&{dﬁi%ﬁgm ......................................................
............................................................................................................... 1}'%% ﬁﬁﬁ% %E%ﬁ ’ﬂ'ﬂbu,ﬂ.‘&ﬂi(l492)
W AR T L KU S AR I B IR AL FTEE +ovveeereerremmermerm ettt §4ﬁ %ﬁ% HE, ﬂX% | #(1500)
%mw%n%m BRI BRI PR IPHE oo LY, THE, B, %Eﬁ,nf% R, BEE(1512)
G (RS T 5 A (1) O PEREVMERCR L oo Bk, KR, k0B, Lk, HAH, b AE(1521)
F/M S TS SRS I S R ZG HEI AN -+ v vevvereeemee e ettt Wk, WEH, THAE(1529)
WS BA X LT E IR 22 BT SRR . LA T IRF TS TE IR ] +ververeereermenmenietesist et
.............................................................................. XIH%\/E, E%ﬁ’ ﬁ@éﬂ}], }?;ﬁu, ﬁﬁk%, Ezﬁf $ I‘ﬂ ﬁ}xﬁt(1535)
MR ST AEE X E T4 R A AU S B IRUB T v evereereereereere e ne s WA, %= (1546)
M%%HMHﬂt%kﬁwgﬁﬁﬁ%%ﬁﬁﬁ&m BER oo * ok, mﬁ,%ﬂ% Y, HEA (15%)
Gk SRR - D0 N e gAY ot o ] s A B, A, B, EAR, M A (1567)
IR DL AL AR I AR TE YL B e veere e m%,g%,§mm B, ERAE(1577)
B - G 0 BB R AT -+ ovees oo LA, R MR LR, R(15M)
ANA N RGBT B B FAUSAERTE oovvssevvnesssscnnnsn X, REW, FEE, L, TH, DR, HIA(159)
S S L e [, BAM, T KHX BEX, ﬁ%@ #1606 )
FTLIR R R LA TS AT TS SRR o vovvveeee dd, BEE ML, h1, k5 F, K, KER (1620)
W/ AT O A ) 0 As T5 UL LT SRR A T SR TR EE I EAN oo eveermermmesmenne e
................................................................................. ﬁfﬁfﬁ ?4*** ;k uﬂ—ﬁi }(JJ';F' ij«_ E]KiE %Hiﬁﬁ(1630)
DA-6 1 EDDS HFHRE 52k 4 | Cd WORI-E A BI R OR oo iy B, AF, EE, Bht, HER(1641)
R AR LA SRR oo B, MR, ER, BBE, SRR, KT, Ak (1640)
R R SN T ST TR T2 ] T e TA, i, R AR A, ERE, BEE(1657)
Fﬂﬂm R SR N N, OF N, HERLAOT -vvvvvveee %%,?%ﬁ,%&%»mf Ef%, AEY, THM(1668)
ST Meta SHBFARR A 126 R R XTSRRI BB oo Bk, ThE, BRE, T4, HF, KEA(1678)
T AP FH LS4 A BB PR S MA T L A AT «vvevvereerseemmesne ettt B Y %ﬂ g A K XE(1688)

CREREEVIEITIRF (1331)  (REERFEVIERIRN(1403)  {RE (1462, 1511, 1605)



)
er_j;ﬂrﬁ In BB R = 55434 H538 2022483 /1

Eco-Environmental
Knowledge Web Environmental Science Vol43,No.3 Mar.,2022

ETHNAMRRER X THE XS PM, ; SRIEHEHT

Au\?f& , Igi‘ﬂ:ﬁz }'Rﬁz Ig/jj‘l‘ﬁ;’l, J&/—"E"I*
(1 BRI ZFERR SHEER 220, BRI 4300725 2. W1H0A A= 28 FREE Wom rhucssl , BRI 430074)
FEE. £F 2019 4F 12 H ~2020 4F 11 H WIRR DA IX KR PM, B H A= 4 (T4 45 7J<iﬁ'r$%¥$ufu?£éﬁﬁ)
HIELR I B , A Hr s U X RS P, TS GLARAE , 35 R F2 805 8 1k R BE DL AR MRS, X5 DM, S F4 7 SR VR AT 4
F, BT RS p(PM, ) & Zf5 i, (61,33 £35.32) pwg-m > M HE ZHRAK, N (17.87 £10.06) pg-m 3.13:rhﬁiilﬁéﬂéa\u
HHLBRN E AEBME R (7.27 £3.51) pg-m > B FHSF p(NO; ) . p(SOZ™ ) Flp(NH, ) I, AEH(E 50 (11,55 £3. 86) |
(7.55 +1.53)F1(7.34 £1.99) pg-m > , JCEHAF p(K) . p(Fe) Fl p( Ca) F i, FIIME /39N (752. 80 £183.98) (542.34
142. 55) F1(459. 70 +141.99) ng-m ~*. it £ 55T K FEBBEHLERMOE a0, 153 5 R EB SR, He R | 5 &,
A3 4 A TR RS BN AT RIS kIR (46% . 39% ., 41% . 52% ) . DL EHEIE (22% . 28% ., 27% . 21% ) . Tl
HEROE (14% . 18% . 17% ., 13% ) . $HA2UE(10% , 8% . 6%, 6% ) FIEW FIRGEIR (8%, T% . 9% . 8% ). fieJ& X AL AR ARATEHY
PEATPRANY , R B 4 A Z T AEUR R 293850 T 0. 85 DAL b TARIKF , P AT (R =0.974) BRI A RO 4T, % (R
=0.936) 5BZE(R* =0.937) FERKZ , HZE (R =0. 866) FIAHXT 5.

KR P, o3 FRAMIHT(PCA) 3 BEBLERA(RF) 5 AT 3 15 Y451E " o/,
HESES: X513 XHARIAE: A XEHS: 0250-3301(2022)03-1151-08  DOI: 10. 132274. hjkx. 202108051 .
- i 1 F,.-" i3
Source Analysis of Ambient PM, ./in Wuhan Clty Based on Random Forest Model
ZHANG Zhi- hao' CHEN Nan®, ZHU Bo®, TAO Hul llng ) CHENG Hai-rong' * [ # d L W -

(1. S@hool of Resourosr and Emlronment Science, Wuhan gmvemt)‘fWuhw 430072 China; 2. Eco- Eml‘ronment Momtongg Ceﬂfre of Hubei Provmce Wuhdn 430074

‘¥ | _"
Chma) e I ¥ o

Abstract; Based orfjthe onhne monitoring data of fine pamc e PM2 5) nash (oncentratlon carbonaceqls conﬁonents fonie Jonsmuems and elemental components in’an
urhan-site of ,Wuhan from December 2019 to November 2020' the cheml(f]al characteristigs of PM, 5 were anaryzed In addition, seasonal source apportionment of PM2 5 was
condu%t'pd usmg the principal component analysis( PCA) method al randonl foresl( RF) algorithm model: The results indicated that p(PM,, ;) was the highest in winter
[(61.33 +3‘5 32) pgrm 7] and the lowest in summer H[ (17. 87 10,067 E,g, 1. Furthermore, organic carbon (OC), w1th a concentration of (7.27 +3.51)
pgem}” gacdounted for the major proportion compared with that of elemgntal carbon ( EC) in the carbonaceous component of PM, 5. NO; , SO~ , and NH," had the
highest propoi’tion in ionic components, with concentrations of (11,35 £3.86),(7.55£1.53), and (7.34 £1.99) pg'm~, respectively. K, Fe, and Ca were the main
elementsin elemental components, with concentrations of (752. 80 +183.98) , (542,34 £142.55) , and (459.70 +141.99) ng-m >, respectively. Relying on main factor
extraction by PCA and quantitative analysis by RF, five emission sources were ultimately confirmed. The seasonal concentration distribution of these emission sources was as
follows: coal burning and secondary sources(46%, 39%, 41%, and 52% for spring, summer, autumn, and winter, respectively) made the highest contribution to PM,
followed by vehicle emission sources(22%, 28%, 27%, and 21% ) , indusrial emission sources (14%, 18%, 17%, and 13% ), dust sources (10%, 8%, 6%, and 6% ),
and biomass burning sources (8%, 7%, 9%, and 8% ). The valuation of the RF model was evaluated using multiple indicators, including RMSE, MSE, and R*. The
evaluation results showed that the model for winter had the best performance (R* =0.974, RMSE =3.795 wg-m ", MAE =2. 801 pg+m ) , the models for spring ( R* =
0.936, RMSE =3.512 pugem >, MAE =2.503 pg'm ) and autumn (R> =0.937, RMSE =4. 114 pg-m >, MAE =3.034 pg-m ™) performed with moderate-fitting
goodness, and the summer model showed a relatively weak-fitting performance (R* =0.866, RMSE =5.665 pg'm >, MAE =3.889 pg'm ). The RF model had a
satisfactory performance in PM, 5 source apportionment and had excellent prospects in analyzing massive historical data of air pollutants.

Key words:PM,  ; principal component analysis (PCA) ; random forest (RF) ; source apportionment; pollution characteristics
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Fig. 1 Variation in PM, 5 mass concentrations during Dec. 2019 to Nov. 2020 in Wuhan
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