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Discussion of Air Quality Forecastmg Evaluation for Cities Based on Half-level,Method

WANG Xiao-yan, ZHU Li-li, XU Rong, GAO Yu-xiao, ZHU Yuan -yuan, WANG Wei, LIU Bmg == “
(China National Environmental Monitoring Centre, Beijing 100012, Chma) | & i W . .‘.".-.‘
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Abstract; Ambient air quality forecasting evaluation plays an 1mp011dnt role in improving forecasting capability.” Tn order‘to provide better support for refllned aif 'Eluahfv
management, with reference o the UK air quality forecasting evaluation method’ Hhis study divided six air quality mdex AQI ) levels into 12 half-levelsand explored AQL,

PM, » .and 0,-8h concentratlon forecasting evaluation based 6n thé half- l!f\ell,.nre'lhod in “2+26” cities dun‘ng 2020 Comparlson with the AQI range forecabtmg dnd AQL
level tange forecasting evaluations showed that the half- 16\’€1ﬁf0rﬁCdStl eva]ﬂ'atlon method could combine these two mdlcatorshmo one, providing fedblblhty and dpph(atlon &
value“in operational it 'i]uahly fore(‘a%ung evaluation -Specifie” half-leyel f?)r;)ca%hng evaluation showed that the forecastmg éffect.of AQI and O;-8h conc entration at the low an('f
high levtls was significantly Worse than that of the middle levels jn 2 +264cities. The forecasting effect of ihe PM; 5 concel'!trauon was relatively stable n dlfferent half-
levels.The monthly variation curves of AQI, PM, 5, and 0y S /concenteation forecasting accuracy exhibited & bimodal pattern, first rising and then falling and a flat pdttem

reépectively. The overestiniate' of PM, 5 concentration foreca%llng was qlgnlﬁcam in ¢ach month. The accuracy gaps of AQI and 0,-8h concentration forecasting in different
citfes' was relrhuvelv small; however; the PM, 5 concentration forecmh}gg accuraey ﬂuctuated greatly. The AQI forecasting accuracies of Beijing and Tianjin were higher than
that of nelghbonng provinces. Additionally, the PM, 5 and"0, -8h concentration- ﬂeadstmg effects in Beijing and Henan province were relatively the best.

Key wordsair quality; AQF; half-level; forecasting evaluation; “2 +26” cities
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Fig. 1 Comparison of forecasting effects of AQI, PM, 5, and O5-8h concentration in “2 +26” cities during 2020 using different indicators



7 3] FREEEAF . BTG BTy 2= U TR Al T i T 3399

e O dEfmk  — ek
%
2 ¥ g
= 7
®”
®
&
o LT T
< ™~
™ A~
20
1 N
™~
0 —_
1 2 3 4 5 6 7 8 9 10 11 12
(5) (1012)(2807) (2698) (1731) (997) (407) (230) (253) (89) (17) (2)
100
2 7
80 19 7
2 iR
= 60 A @ ¢
g - Z
540 N\
éi -
20 i
= NN
0 .
T 2 3 4 5 6 7 8 9 10 11 12
(2277)(4437) (1 694) (809) (428) (258) (152) (84) (89) (14) (4) (1)
100 .
ﬁ B
///”
= 80 /
ol
x f//"
= 60 o
5
2 40 TN
% e N
C?zg 1 \\
0 \‘\_../’

1 2 3 1 5 6 7 8 9
(21)  (488) (718) (884) (677) (425) (143)y (41) (12) &
AR RN
I 0 TR PR G B KUK
E2 AEZESREBFEHINTH AQL PM,
1 O;-8h iR ETRIRLRI bL
Fig. 2 Comparison of AQI, PM, 5, and O5-8h concentration

forecasting effects in different air quality half-levels

PM, R EEAEZ00 1 (E E) ~3 (R ) b s
ik 82. 1%, BRZ2F400 11 A1 12 &G LAk, PM,
e B TR E A R AR R A X OF 2%, 7E 35.7% ~
70. 2% Z. 18], AN [) 207 150 % o 1 2R B AR | S /N
BETFREAZ#E; AQL Al O,-8h ¥k B 4 Kk Z B4 b+
BN 2(ETF) ~6 (FBTF) Z M RS R
90. 0% ) , Tz 14 B >3 B AN [R) 25 59 i 2 B d | e Ak
L EBET R, AQL FIl O,-8h ¥ il 4R
P B v 0 ) s R AE 2 50 4 (85. 8% ) Filf
G 5(92.5% ) , WK B ) F1 i B 2 ) 1Y) T4
RO 2% T BN, AQL, PM, Il O,-8h HeJ¥
Tl 56 4 v i B4 17 D0 T 4 B ME B R 0 o E A S
41.8% . 31. 0% F140. 1% , = F A5 9 5] 4% 56 4>
HER 7 LGS 3 AR T 50. 0% .

AQI, PM, ; #1 O,-8h ¥ Ji& 19 41 g 25 35 2 B IR

B UM s 0 A 3 L B DR AR S
(AR RS o | =35 T O A 25 A 3 v 23R 1 5
PN HREE 6 (52T ) | B8 7(h B
g 5 (R b R <2 + 267 Bk T AEAR BLKSF
S ST Qe TR T, 25 2 A Ot e A0 ), X AR s AR BT
TR G = — A5 O, AR 5 YL ) b 2 ) D
R 00) fsz e v i 195 190 25 Dy i
2.3 RI[RIBF BT PEAL

2020 4E“2 + 26" 3T AQI, PM, , F1 O,-8h ¥ i
B H RGN ITAR 25 R B (K1 3), AQI T ifE
B 728 bl 4 5 XU AL B 3 ) Ry 4 Y
93.0% M1 10 F Y 88. 8% , H:5¢ & 1EM & H A X #5¢
F(47.6% M 47.7% ). 1,2, 6, 11 A 12 A KK
HERRIET 80. 0%, 3% X K& 2 PM, , FlI K 2=
Oy 15 Y255 K 5L, HEAF B AQT H 14 (L A X 42
L0 1 AQUISHRERS (155) , UL nf % ik

#

@ RIER @ BER OBER — Rl

100
,‘" g l—‘{ ] "-‘: 'Q‘ .’A i<
Z v ZIN 7
80 7 % % 9 7
D\o £
% 60
B
5 40 TN i BeN|
20
0 . ,
1 2 3 4 5 6 7 8& 9 10 11 12
(155) (88) (77) (82) (94) (115) (97) (78) (84) (84) (91) (107)
100 _ , _ !
v
?
é 80 g
§ 60 g
= %
g
Z 2
0 Al
1 2 3 4 5 6 7 8 9 10 11 12
(119) (62) (46) (39) (33) (35) (36) (28) (31) (53) (61) (75)
100
5K 7 = %
s wt 7 7. 0 D
R %,
§ 60
=3
§ 40
% S e
S 20
0 - , i i
(174) (153) (129) (135)
Hir

A H TS NEFAZA AQL, PM, s Fl1 05-8h
WL WL PR g m ™3
B3 AQI, PM, ;#1 O,-8h iKE & A MM R*T L
Fig. 3 Comparison of forecasting effects of AQI, PM, 5,

and O;-8h concentration each month



3400 7D 53

B 43 %

I (55.2% )5 B 1, 4 19 H Wi f 1K 35 5 T 55
R A1, FLA T 0 R 22 3 DU = o 3, 2
AR e 0 A i 2

PM, % 8 T4 1 i 5 T 728 b i 4 B A 2 e 7t
JERER RS, 8 H PR R (76.4% ), 1, 2
112 A PM, 15 G0 2 i B 1 T4 R Aff S5 A X e 1
(36.8% ~43.8% ) , £ H “ 5& A HEWH " 16 TR EA
) 7 FUARER T AQI TR B B Am K, Hrh 7 4> A 4
SEAUERA 7 KT 30. 0% . 4% A T 22 19 2 [ 4R
R R G 0 S, 3 ~ 10 A RIEFRILT NE,
S AU D B4 P, VR B e (R AR, 3R T 4R
AL N ], 0 7E PM,, o e BEBAR A 1y, X
PM, ¥R 5 OB R B A R R D v 1050 ) A7 31 A %
N2 S G T = il T

6 ~9 H 0,-8h ¥ Ji il 41z i 1 AR AL V- 2%, 76
72. 4% ~79. 5% Z [ /Mg s, Horp 6 1 0,-8h ik
B (174 pg-m ), R HE# R 5%, ﬁﬂ 7!3%

HER 5 HLIATE 40. 0% 2247 . 45 H Tl Am 22 35 LU /&1
R, T A8 F I e A L B AR
B2 0, V5 im AR B T 0,-8h Mk U ER
KRB, HARXTRR S, BRUS B A TN O, W & 7K F I
RN R
2.4 N[EIT HU A

2020 4E“2 +26” 3% AQL, PM, , Fil O,-8h ¥
PGB R (B 4) A FESRT AQL 1
HRAER R 2ZIE 5 /N 76 70.5% (1£5E ) ~85.8% (b
5 Z 0], At AQL Tl 56 4= M %6 (48. 6% ) F15¢
SEUER 5 H(56. 7% ) 3590 S e AE, HA Ik T TR 8
AUER N YR T 50% . 7E B A 22 1, K E R
AR ARAAE Y JBERH | I AR BHIX 4
T AP 5 T 1 236, Al 3o T 4 Ot 2 349 LAl 5
JE, B L, AQI ?ﬁ?ﬁ/ﬁﬁﬁzw& E’JiﬁJiﬂifquK
Wi wE. [ ,,;,»f* r

AR PMy Y% W&/ﬁ@%ﬁ#ﬁ%ﬁﬁ 'E‘%Ei

R

E’Lﬁﬂw& I{F&i'-:ﬁ$ D?Eﬁ&i —mﬁ'&iﬁé%

100 :1 5

KA

80 7

2

ﬁ()ﬂ

=

340

-

20
0
EEEEPRIIHLENEES SERSEEERERXTLIET QR Y
HREEELR &m3$ﬁﬁﬂaﬁx§mﬁaﬁﬁxﬁﬁx
100 2R ZR BB 2R ?; ??‘ 994‘7.‘
%%::;;;;; 1 0000007

s 0 (@ARAANT G007 7 07

® ARG YL 1 7 ARRRRRN

2 7 190 AA49497

E ol a2 7 M

= 4 @ 3609991979

= ABVEAA90 7

2 40| | 277

Eni “’H“‘“"“""‘“”"—““‘m._\

B 20 ¢ N AT | L4 = |II
0 P B . ad Lo L Lo L b 4. Bl Bl d, ad Ll P I P B S T B . .
EEREEENTIREHESRXIRIQUSSELEETE R
m&tmﬁmﬁﬁa4@%@@@&%5&%ﬁﬂmmﬁﬁ%ﬁ
100 SR A AR +
7 ARSI ORI e
f@ TBEEEVEEEEYVER R
Z ééggfzng/éf'rﬁﬁfﬁv 7

isu ﬁizéééﬁﬁgg g

g

= K

%40 T I 1L

% N NN T TN HL

S 20
0 i e . " M . L " P . M .
FRESTLTIEEANTRUUEL AR EE LA EELX
RREERER K ﬁﬁ@ﬁ&ﬁ<aﬁ§5ﬁéﬁsﬁ:¥ﬁsiﬁ%

il

B4 “2+26"#1 AQL, PM, ;71 O,-8h iR EFH BRItk

Fig. 4  Comparison of forecasting effects of AQI, PM, 5, and O;-8h concentration “2 +26” cities



7 39

FREEEAF . BTG BTy 2= U TR Al T i T

3401

TR A 3 5 (80. 6% ) , A 9 Al Tl T4 o ot 252
15 T 70. 0% , FHAWI T T HER 3R B R 1% v Tt
HRAER R AR (39. 1% ), &3l 14l 58 4 HERf o L
Wl B, P AR I 40. 0% . “2 +267 I T PM, ( #k
JIE TR Ml e 3 1 Wb 2 o TP R PR ME A S
10 (23T A9 e R 5L 2 T HE R, O o 1
B B A AE TR —2F DL L

AR T O5- 8h i 3 T4 1) 25 22 I AH X 4%
INHE65.3% (M) ~85. 2% (FFEH) 2], BRI 1
ZERH B EE RSP A S0 3R T O A1 3 i T 0 v R
FHY AN, At 30 T3 9504 A 2 241 LA 85 o0 . A& T

0,-8h e Ji T 0 4 it 5 R 52 4 v Wff oy HE % 0l = T
PM, ;¥ B THi .

A B BT BRI DO E (£ 3) , 7 AQI
T b, AC R R R A R TR A T
AQI THHR IR R I A, e, A st FTw] B 19 T 4 55
AR 22 AR ¥ 4, Tk | v R L AR TR e 22 DA Al
1 L TV e R TR b, st AR R PM,
0,-8h Y& B TR 4 10 A0 X e i, LU AR PM, AT O, -
8h Vi FE TR MERA R 1 B AIX, 4548 T B A6 T I I3V
YLy B TR A 25 34 LA /&5 o4 32, TG AR R
VG i e i i) B Ay B

#3 ZBHMEED AQL, PM, 1 0,-8h iREFMBRXTELY /%
Table 3 Comparison of forecasting effects of AQI, PM, 5, and O;-8h concentration in provinces

and municipalities directly under the central government/%

o iRk AQI Tz PM, s ¥ & Tidi 0,-8h Ik BTk ]
) MERIR MR RITER SEAMERE L MR R AT SEAMERS L MERR RS IR ST L
Jbs 85.8 8.2 6.0 56.7 7.2 277 1.1 18.5 §44 9.8 57 58
K 836 8.2 8.2 44.4 645 342 1.4 29.2 7700 12,3 10.75 46’8
WAk(8) 741 19.5 6.4 39.0 52,44 463 1.3 2 163 18.2 5.4 39
Ihp§(4) 769  17.0 6.1 39. 1 55.1  43.8 1.1 29. 64 73.8] 1 23.2 3.1, ;.)'54.7._
WA 762 14.2 9.6 4175 432 555 L3 Mo 7S\ Me1  1Ls| € 336 F
WEE(7) 795 1006 9.9 43.9, 78,1 ~19.8 2.1 5358 S 8231 10.2 7.5 42,2
DABIEEWETHERIR2 26" st | ) S Y4 iy :
3 ‘a1 ; I *{E%ﬁﬁﬁﬁﬁ?ﬁ?ﬁﬁ%ﬁ,ﬁﬁﬁﬁéﬂﬂk%ﬁ)ﬁ
N TE o = S S > i
S f J T N A SO P 26 NS P T4 PEA | SR AR TR A

" AR B R i

TN | e [ o (il 26 0 T A TR 5 e

A0 e T e TR BUR A 5 5 1
W NE. EPr L 3T ST AR (A %
FE CFEIR 2 YO R 25 5F ) B4l L B TR (B
A BB Y 52 X LA 2 3 1308 i 3t 6] o 40 1 1
i K. AR SR d, e IO T PR PPl 5 A B 24
b, N5 FilH A5 B AR RE | o FEA Y AQI i [
TR AL FD AQL S [l T vPAly , 47 J 31 Ay e
TR S FA ] AR T R Y AQI S Rl Hh (B2 1) 33
HERER (faction correct) FEFR | %4 T & (1 # b R
H IR ITAG . (Rl 5 N G T PR RCR A 5
WY TS PE4rXF H 120 1 8 S ORI ISR B K R
Xt a7 R A A AR LTS (EE L4 Hh R K
AL L O FE A R R A O 22 04 I B T P 2 A s
ST i TR EAL TR R RS (R I SE T PR HERA |
e R O AT 232, T 4 TPV A7 T8 41 O 22 A0 1] R O 22
FREE.

A G i 2R A 35 21 G0 0 T DA ik
TESS G TR SE B i) B i L i 40 [5] 25 S00T i A3
NG TR TAl 2855, 1 J6 38 S B AQT Y [ Tt

PRI B AQT X 1], AR T 5 A5 Xk s 725
25 T i BRI | LA — 5 (0 AT AT AR )
B, 7 73k L A 25 0 Jik 4 b o LAk i J5E 46 2
R T8 SRy LT 05 7 O I WLl 4 o
523 4 7 R AT O 2 098 1) , 6 ) 1 3582 1] 9 Pl
I [7] e[ X3 35 LA — 5 ) 3 . {7
TE— s SRR, 5 VA 7 3 R IR 2, A Y
LG R T AT, 5 N SR RS R
VAl —— o J7 , IV 5 B AR, (L7 52 B R T o
TR B AT T B i 2 5 IR

R BUR A ET 4 A M T 5, 2 Rk B
PRTRARAIR: | 5 4 AT AR 4 W BR AT BT ok | 72 % HE b
75 5 R e R 3 26 IR 2 PR
MR RS 6 07 26 10 3 BETAS 45 bR 24 I T
IR, RS 1 — 2 T 1 4 B oK 1 5 A T3
IR HEIAR.

4 g

(1) 3 FOREIFEFRAT 2020 4E“2 +267 3T
AQI, PM, , Fll O,-8h ¢ i Wi R R VAL & B, 2T
23 S GO D I W TR AL BE A B AR Y
AQI YL EI T AN AQI i) FEl i PEAG FE A B —,



3402 A 43 &
éﬁ%u ém{{m%ﬁ%u?i%gﬁ%}ﬁ%%éﬂ] {t%}i , ;H\: multi-mode integration method in PM, 5 forecast in Anhui
Eﬂﬁﬂiﬂ%?ﬁ*&ﬂz’fﬁ EPE\*%—‘XHE E‘J@Fﬁﬁl\ﬁ ;’(r)zvi;lfz[ J]. Acta Scientiae Circumstantiae, 2021, 41 (3):

(2)%2 +26" JkTT AQL AN O,-8h VREERIUMBL 197w, ecfiriz, R _Laishbigss OR MBS BOF4

2 B 19 130 50 0 5 6 B 2 3 o B BRI RSN, 2015, 31(4) : 54-57.

B L N NP Hu M, Zhao Q B, Fu Q Y. Study on the method of
ﬁ%lj E/‘J %ﬁﬂiﬁi%%ﬂ‘%? qj_&g&%!’ PMZ'S /ﬁ&gﬁ:ﬁ environmental air quality forecast assessment score and
%IJ ﬂi?ﬁ?ﬁﬁﬁ%l&@%&'ﬁﬂﬁﬂé*ﬁ Xd‘llzéj/% ’ E%?Jﬁ ﬂi{ﬁ%ﬁ application in Shanghai[ J]. Environmental Monitoring in China,
4 52 IR AR B0 DAl o T R 2 L e B L 2015, 31(4) : 54-57.

S (9] ®ol, e, fLE, % ORISR MK 2 +267 il

(R 20 B B 5 ‘ PM, 9% 45 K B 45 4 WA I (1], SC0R 5 RBE BT,

(3) 2 +267 3T AQI ~- 1| i 4R o % H A2 2021, 26(2) ; 182-191.

/HQHEH sz B« Xﬂﬂ]%)j;” ?'_‘ ]Ziuﬁﬁ(ké PM2 5 %ﬂgé O Cao K, Tang X, Kong L, et al. Monte Carlo ensemble forecast
Jie=o I\ % experiment of PM, 5 in “2 +26” cities in Beijing-Tianjin-Hebei
U S O BUAE A A XT B, PM, s LT [J]. Climatic and Environmental Research, 2021, 26(2) : 182-

{Eﬁﬁﬁﬁﬁﬂ T REAR RS THE R H, 0,-8h #k & il 191.

WAER R A28, = F WIRm 2 IR T, [10) &%, REE, #ilt, % RFESHER CMAQ B R 4

PM, V4% A TR A 5 2 5 e ) 3 . j[;j; 1;1;49235 BHRACRIIIEL ], BRERE A, 2020, 40(5)

(4) Z:Iﬁl:bjjzﬁﬁ‘ AQI il 03'8h Wﬁ#ﬁé&jﬁ]ﬂ%ﬁﬂii& LiDQ, WuQZ, XuQ, et al. Study on the model” performance

Eﬁ%’i%ﬂﬁ*ﬁ X\'J'ij\f/J\, PMZS %‘{E}ﬁ EH;( ‘{Ebﬁ%‘]}izﬂjﬁ of different-resolution CMAQ Model System on '_Be‘ﬁfng PM,

j( jtﬁ%niﬁ AQI %Jﬁ\j:& Yﬁﬁﬁ%%ﬂ:ﬂ ijl%w,ﬁj\ :”: iosr;;aslts[g.y VAc.ta Scientiae Circumstantiae’ ZOZIQ, 40°(5) .

A ﬂ]{_‘[m PMZ 5 Al O -8h mﬁ}i%jﬂx—fﬂi% i [11] Department for hnv1ronment Food & Rural Affalr% Alr pol],.utlon

e ¢ forecast [ map [ EB/OL ]. “htips://uk-air. defi‘a. 2oV .___uf:/

[ 1] HJ1130-2020, FFEizs <B4 fH ?ﬁéb’z&ﬂtiﬂdﬁ[s ; forecasting, 2021-09701. J >

[2] ~mAw, /fi%, /\7]((5 E-3 %ﬂ:?iﬁﬁﬂfﬁﬂ:ﬂﬁ{ﬁiﬁlﬂﬁi [12]  AirNow, I"EB/OL] https : //www airnow. gov/state/? name =,

Rl D BT ). b ,29}, 0. alabama ,2021-09-01. 1) % e
=1 663-674. ‘*:'- F .-"ﬁ o P [13] Gnvernment of Caﬂada . Toronto-air quality health index [ EB/
| Gao Y X Wang W Huang Y H, et al. Companson and anafyqls OL]# hlt£ // weather. Iuc ¢a/ airquality/ pages/ofiaq- 001 iHe.
-+ of PM,_5 forecast i in key areas based on neural network m%del and html} 2021-09401. "
numerl(,dl modelT J]. Environmental Suenu: 2022 43 (2): 4 [14] IH]DIL//L‘» [g:’fi, IRFTFT S - iﬁJEFh‘IT I 25 A< o 4 00 1
663 74 4 = A « & ST RIERL ). R EBREEIN , 2015, 31(6) ; 139-142.
[3]/ I§T§ B %rj: T LA E’]ﬁ}l(ﬁ‘i{b[: 1@ Wang X Y, Chen J, Zhu L L, et al. Discussion on the methods
ﬁlﬁfﬁjﬁ PM, STTIEJTIEIFSE[ )], ARl 2224R, 2020, 40 of urban ambient air quality index range forecasting [ J ].
(“12) . 4419-4431. Environmental Monitoring in China, 2015, 31(6) . 139-142.
Lu H, Xie M, Wu Z, et al. Adjusting PM, 5 prediction of the (157 oI PG M s, R s S B TR ROl 7 i B AR F8
numerical air quality forecast model based on machine learning MM, dbat, PEPRER W ARIER, 2018.
methods in Chengyu region[ J]. Acta Scientiae Circumstantiae, [16] A EERES WSO S k. 5¢ T B9 & (I8 0 5% 25 ST i 4R 4K
2020, 40(12) ; 4419-4431. (AQD) Bl WA BEARMLE (CBIAT ) ) Fn¢ X I3 fvz B T
[4] Wi, RHE, £, % JLTHHISX 2018 £l i HAPAGE AR E CEAT) ) im A, Sl BT (20201549 5
BUEBHRSCREAG (1], RS HIEH5E, 2020, 25(6) - [Z]. 2020.
616-624. [17] HJ633-2012, FfbEas Bt #5 £ (AQD) H AR MUE (IXAT)
XuQ, Wu QZ, Li DQ, et al. Assessment of the air quality [S].
numerical forecast in the main district of Beijing (2018) [ J]. [18] Department for Environment Food & Rural Affairs. Daily air
Climatic and Environmental Research, 2020, 25(6) : 616-624. quality index [ EB/OL ]. https://uk-air. defra. gov. uk/air-
[5] M5 se, oo, AEhEr. KIT =MW R 8 8E iR S5 pollution/daqi? view = more-info, 2021-09-01.
B[], PEFEER:, 2021, 41(1) ; 28-36. [19] Ayres J, Smallbone K, Holgate S, et al. Review of the UK air
Zhou G Q, Qu Y H, Yu Z Q. Numerical forecast and quality index[ R]. Brighton: University of Brighton, 2011.
improvement of ozone over YRD cities[ J]. China Environmental [20] e \ R FEANE A SRR, 2020 H E A A B BRI i)
Science, 2021, 41(1) : 28-36. [R]. dbat: e NRIGEEEFSAL, 2021.

[6] RIEE, m@®H, Xk, 5. SUHEEKA T PM, 1500 [21]  #hig, kXK, XUERMR, 2. 2013—2019 4T HE3E K & i i X
THREE RATAG [ 1], FREERI:, 2019, 40(12) ; 5191-5201. PM, sEVSYARAELT]. HEIABEMEIN, 2021, 37(4) : 46-53.
Zhu Y Y, Gao Y X, Liu B, et al. Concentration characteristics Sun F, Yao H, Liu B X, et al. Characteristics of PM, 5 heavy
and assessment of model-predicted results of PM, 5 in the Beljing- pollution in Beijing-Tianjin-Hebei and surrounding areas from
Tianjin-Hebei region in autumn and winter[ J]. Environmental 2013 t02019[J]. Environmental Monitoring in China, 2021, 37
Science, 2019, 40(12) . 5191-5201. (4): 46-53.

(7] BRE, AFE, BER, % ZSHRAERTEELZHOBIX [22] a2, HK/ANFY, BEEEE, 45, bt 5 UHR R s Y R i K =
PM, s FBURP IR HIBIFE[J]. BRIk, 2021, 41(3) : mﬁﬁaﬂﬁl%&ﬁ%ﬁ‘ﬁ[]] IR, 2021, 42(8) : 3622-
806-816. 3632.

Yang G Y, Shi C E, Deng X L, et al. Application study of

Dang Y, Zhang X L, Rao X Q, et al. Evaluation of air pollution



7 39 FREEEAF . BTG BTy 2= U TR Al T i T 3403

characteristics and air quality improvement effect in Beijing and forecast guidance for fine particulate matter ( PM, s ) [ J].
Chengdu[ J]. Environmental Science, 2021, 42 (8). 3622- Weather and Forecasting, 2017, 32(1) : 343-360.
3632. [27] XUgete, a2, BT HbR MR R 5 7 vk B HI[T].
(23] skakfE. K=FMHX PM, 5Ix hﬁ@m Az ARAARRIELJ]. B 4, 2013, 39(6) ; 681-690.
BERLAESY, 2022, 35(1) ¢ . Liu C H, Niu R Y. Object-based precipitation verification
Zhang Y H. Spalial-lemporal characteristics of PM, 5 regional method and its application[ J]. Meteorological Monthly, 2013,
pollution in the Yangtze River Delta region [ J]. Research of 39(6) . 681-690.
Environmental Sciences, 2022, 35(1): 1-10. (28] E&EFa, IR, L s A BT HARXT S B E AR X
[24] Griffin A. UK air quality forecasting; annual report 2011 [ R]. WK AR DL T [T]. R4, 2021, 47 (10); 1206-
Harwell ; Ricardo-AEA, 2013. 1218.
[25] Griffin A, Fraser A. UK air quality forecasting: annual report Sheng C Y, Qu Q N, Fan S D, et al. Object-oriented selection
2012[ R]. Harwell: Ricardo-AEA, 2013. method of numerical model regional precipitation forecast [ J].
[26] Lee P, McQueen J, Stajner I, et al. NAQFC developmental Meteorological Monthly, 2021, 47(10) : 1206-1218.

AT 2022 F(IRRRIFE)

(IRBERLE) QI T 1976 45, i b [ Rl 2B 145 Efﬂ@ﬂsar&niu %HMEP L EIp, m&lﬂfmﬂ
Rk bR AR P AR I ). 7

(TR ARITILAK IR A Bl i T5 %, R3S, 1&3;7;?% LEAE”E’Jma T&Laﬂz‘@ﬂ s it
AU N AT BB TER KCF ﬁi%ﬁixmﬁaﬂjﬁﬁﬁnﬁﬁﬁﬁﬁﬁﬁk% Ue&iiﬂﬁw“%ﬂm I T ifﬂ%ﬂ_&w
ﬂf*i%u%‘}—fﬁ R e SELRSL AR TSP R Y/

<<ITiﬁﬂ >>ft§l|iwl\/\9?7yz ﬁ#ﬁﬁﬂ%’ﬂ&ﬁﬁﬁ %nn %&’Eﬁlv\]% ﬁbi%ﬁ#?/\,LHQ% ﬁnI’
BRG| Ei compengex,li 2275| MEDLINE; Scophis; k2 3CH CA ﬁaﬁﬁﬁﬂﬁﬁ*u AJ s [ A WSS Y
BP2E IR R LIM, F AR &ﬂqﬂﬁiﬂlﬂﬂéﬂﬁfmmﬂ 5 6] 30 1420 5% 7R S1HRRFE I (C8A) -
Envfonmuental Sc;ences Al i jCTI%ﬁ(CSA) Pollut}on ~Abstracts ; il T{fﬂ' A (CAS) : Life Sciences Abstracts
e Eﬁlﬁﬂﬁﬁﬁ%"?%%ﬁtlﬂ@lﬁéﬁmi%fr%%IX@E%J@E(CSTPCD) o SCRME I TR P (453 ) 5 o DT
A SCHUR % (CNKI) 5 B AW Tl 2 SC8n i (J707) 5 R 5 | SCH B (CSCD) 5w AR )27 SCH 4%

4 [E 45 MR R X P IT B, anG s T RO S22 Pl B4 5 g &R Ih A T R4

BN gG—ELSHMYS :CN 11-1895/X

E] BR AR A 3 2L H RS . ISSN 0250-3301

EbE1THS M 205

E R &S :2-821

YR b« AU TR E X AUE % 18 5 (2871 f54F)  HR4 100085

FEL 15 :010-62941102 ; E-mail ; hjkx@ rcees. ac. cn; B3k www. hjkx. ac. en



HUANJING KEXUE Vol.43  No.7

Environmental Science (monthly) Jul. 15, 2022

CONTENTS

Development Scenarios and Environmental Benefits Analysis of Future Power Generation Industry Under Two Modes in China ++++++++- LIU Chun-jing, LU Jian-yi, ZHAO Wen-chang, et al. (3375)
Forecasting of Emission Co-reduction of Greenhouse Gases and Pollutants for the Road Transport Sector in Lanzhou Based on the LEAP Model
..................................................................................................................................................................... PANG Ke, ZHANG Qian, MA Cai-yun, et al. (3386)
Discussion of Air Quality Forecasting Evaluation for Cities Based on Half-level Method ««+veveseeeeesesnermssmenensinineniiinensenens WANG Xiao-yan, ZHU Li-li, XU Rong, et al. (3396)
Characterization and Health Risk Assessment of Heavy Metals in PM, 5 in Xiamen Port «eereeveessennmsniinie. XIAO Si-han, CAI Mei-jun, LI Xiang, et al. (3404)
Deposition Characteristics of Water-soluble Tnorganic Nitrogen and Organic Nitrogen in Atmospheric Precipitation in the Northern Suburbs of Nanjing —««+eereereseeseerereenenienenssniniincnnnnen
......................................................................................................................................................... ZHANG Jia-ying, YU Xing-na, ZHANG Yusxiu, et al. (3416)
Analysis of PM, 5 Transmission Characteristics in Main Cities of Jinzhong Basin in Winter ««+veeoeveseressernsiniiinin. WANG Xiao-lan, WANG Yan, YAN Shi-ming, et al. (3423)
Temporal Evolution and Source Appointment of Black Carbon Aerosol in Ordos During Summer and Autumn 2019 «-«-+++:+e+: KONG Xiang-chen, ZHANG Lian-xia, ZHANG Cai-yun, et al. (3439)
Characteristics, Sources, and SOAP of VOCs During Winter in Jiyuan «+eseteveeesssessssssssmtnsinnniniins e WANG Fang, LI Li-xia, WANG Hong-guo, et al. (3451)
Characteristics and Source Apportionment of Volatile Organic Compounds in August in the Chang-Zhu-Tan Utban Area «+e+eseerereeeeeeres LUO Da-tong, ZHANG Qing-mei, LIU Zhan, et al. (3463)
Ozone Sensitivity Analysis and Control Strategy in Shijiazhuang City in July 2019 ZHU Jia-xian, WANG Xiao-qi, OU Sheng-ju, et al. (3473)
Spatiotemporal Variation and Influencing Factors of AOD in the North China Plain GUO Lin, MENG Fei, MA Ming-liang ( 3483 )
Aerosol Optical Characteristics with Ground-based Measurements via Sun Photometer and Its Relationship with PM Particle Concentration in Changlan «++«+essessesrersessemenennsininense
......................................................................................................................................................... ZHENG Yu-rong, WANG Xu-hong, CUI Si-ying, et al. (3494)
Spatial-temporal Distribution and Evolution Characteristics of Air Pollution in Beijing-Tianjin-Hebei Region Based on Long-term “Ground-Satellite” Data ++++++s+sesseseeerssserenmensisnnenennnnen
................................................................................................................................................... WANG Yao-ting, YIN Zhen-ping, ZHENG Zuo-fang, et al. (3508
Ten-year Trend Analysis of Eutrophication Status and the Related Causes in Lake Hongze —+:e+eereereeesesenennimmcniennnnincneennes CHEN Tian-yu, LIU Chang-qing, SHI Xiao-li, et al. (3523)
Shallow Groundwater Around Plateau Lakes: Spatiotemporal Distribution of Phosphorus and Its Driving Factors —«+oeseseeeeereeseseseneneenes YANG Heng, LI Gui-fang, YE Yuan-hang, et al. (3532)
Characteristics and Dfferences of Dissolved Oxygen Stratification in Different Tributaries of Three Gorges Reservoir During Impoundment Period »«+xsxeesesserseesemensnssnineneiiiineinnn
............................................................................................................................................................... J1 Dao-bin, FANG Jiao, LONG Liang-hong, et al. (3543
Dissolved Organic Matter Component and Source Characteristics of the Metropolitan Lakes and Reservoirs in a Typical Karst Region ++++++++-: NI Mao-fei, ZHOU Hui, MA Yong-mei, et al. (3552
Characteristics, Sources, and Risk Assessment of Perlyfluoroalkyl Substances in Surface Water and Sediment of Luoma Lake ~++++++++++ HUANG Jia-hao, WU Wei, HUANG Tian-yin, et al. (3562

Vertical Distribution Characteristics and Influencing Factors of Phytoplankton Community Structure in Qiandao Lake

ZHANG Zi-han, ZHANG Xin-ru, JIA Chuan-xing, et al. (3587

)

)

)

WANG Ji-yi, HUO Di, GUO Chao-xuan, et al. (3575)

Chemical Forms and Spatial Distribution of Phosphorus in the Sediment of Sthe River )
)

)

Influence of Optimal Land Use Allocation on Phosphorus Loss in the Process of Rainfall and Runoff = «+ereeeerereerereseensecnnsicnnnenes ZHOU Hao, CHEN Fang-xin, LUO Yi-feng, et al. (3597
Distribution Characteristics and Risk Assessment of Accumulated Heavy Metals in Bioretention Systems — «++veresseesesrersessesnennesnennes CHU Yang-yang, YANG Long, ZHOU Yuan, et al. (3608
Effects of Damming and Impoundment on Planktonic Microbial Community Structure and Interspecific Interaction Patterns in Different Water Depths «+ovesveseeeeesessresieneneiiiiiisinnn
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Xun, ZHANG Jia-jia, YUAN Qiu-sheng, et al. (3623)
Identification of Bacterial Flora and Metaholic Function of Sediments in Different Channels of Duliujian River Basin, Tianjin «+++eeeeeees LIU Jia-yuan, FENG Yue, YANG Xue-chun, et al. (3635)
Spatiotemporal Distribution and Source Apportionment of Suspended Polycyclic Aromatic Hydrocarbons in Surface Water PENG Ke-xing, LI Rui-fei, ZHOU Yi-chen, et al. (3645)
Spatial Variation and Potential Sources of Microplastics in Rivers in Tongzhou District, Beijing MEN Cong, LI Di, ZUO Jian-e, et al. (3656)
Effects of Microplastic Exposure on Crucian Growth, Liver Damage, and Gut Microbiome Composition —«+sessseressessssesnemnensesssinensiininennes HU Jia-min, ZUO Jian-e, LI Jin-bo, et al. (3664 )
Influence of Different Types of Dewatering Agents on the Solidification Effect and Physical and Chemical Properties of Sediment —«+«++++++++- REN Jun, YIN Peng, WANG Wei-zhen, et al. (3672)
Structural Characteristics of Micro-nano Particle Size Biochar and Its Adsorption Mechanism for Cd®* - +* MA Wen-yan, PEI Peng-gang, GAO Ge, et al. (3682)
Phosphorus Adsorption Characteristics of Different Biochar Types and Its Influencing Factors LIAN Shen-hai, ZHANG Shu-nan, LIU Feng, et al. (3692)
Development of Zeolite Loaded Mg-La-Fe Ternary ( hydr) oxides for Treatment of Low Concentration Phosphate Wastewater «++++++++- YIN Xue-jie, SONG Xiao-hao, DING Chen-man, et al. (3699 )

Succession and PICRUSt2-based Predicted Functional Analysis of Microbial Communities During the Sludge Bulking Occurrence and Restoration in One-stage Combined Partial Nitritation

and ANAMMOX Process *+++* +++ LI Ya-nan, YAN Bing, ZHENG Rui, et al. (3708)
Aerobic Granulation Stability and Microbial Diversity of Filamentous Bulking Sludge ++* GAO Chun-di, YANG Xiao-yang, OU Jia-li, et al. (3718)
Dynamic Variation in Vegetation Cover and Its Influencing Factor Detection in the Yangtze River Basin from 2000 to 2020~ «++++seseeee2 XU Yong, ZHENG Zhi-wei, GUO Zhen-dong, et al. (3730)
Enrichment and Ecological Risk Assessment of Available Phosphorus in Paddy Soil of Fujian Province Over Past 40 years «+«+++++++ CHEN Zhong-xing, QIU Long-xia, CHEN Han-yue, et al. (3741)
Effects of Land Use Change on Constitution, Stability, and C, N, P Stoichiometric Characteristics of Soil Aggregates in Southwest China Karst »«+«+xeseseereeesemenenseninenensininennne

..................................................................................................................................................................... HE Yu, SHENG Mao-yin, WANG Ke, et al. (3752)
Heavy Metal Pollution and Health Risk Assessment of Mine Soil in Yangtze River Economic Belt ~«++eeseeereererersermienenenninenieniinennen ZHANG Zhe, LU Ran, WU Si-yang, et al. (3763)
Pollution Characteristics and Phytotoxicity of Heavy Metals in the Soil Around Coal Gangue Accumulation Area + SHANG Yu, SANG Nan (3773)
Evaluation of Mercury Pollution in Soil of Different Land Use Types in Coal-fired Industrial Area LI Qiang, YAO Wan-cheng, ZHAO Long, et al. (3781)
Cadmium Enrichment and Bioavailability of Quaternary Profiles in Nansha District, Guangzhou, China «-++sesseserresreresnenennneene WANG Fang-ting, BAO Ke, HUANG Chang-sheng, et al. (3789)
Health Risk Assessment and Environmental Benchmark of Heavy Metals in Cultivated Land in Mountainous Area of Northwest Guizhou Provinge = ««+stssesreresresesensseninenennsininenne

XU Meng-qi, YANG Wen-tao, YANG Li-yu, et al. (3799)
Effect Factors and Model Prediction of Soil Heavy Metal Bioaccessibility «-««+s+esseseeereseerennenennneees ZHANG Jia-wen, TIAN Biao, LUO Jing-jing, et al. (3811)
Effect of Organic Material Amendments on Soil Respiration in Tobacco Fields of Central Henan «+«+«+esseseereereeesenenenninienennnneneenes LU Qi-fei, YE Xie-feng, HAN Jin, et al. (3825)
Methane Production Potential and Methanogenic Pathways in Paddy Soils Under Different Rice-hased Cropping Systems —++«sseseevesveseeneeees SHEN Wan-yu, HUANG Qiong, MA Jing, et al. (3835)
Characteristics and Assembly Process of Reclaimed Soil Microbial Communities in Eastern Plain Mining Areas —«+eeoeseeeeesersseesesennees MA Jing, DONG Wen-xue, ZHU Yan-feng, et al. (3844)
Differences in Bacterial Community Structure in Rhizosphere Soil of Three Caragana Species and Its Driving Factors in a Common Garden Experiment «++veeeeeeesresseessesenennsiniieinnnn

..................................................................................................................................................................... L1 Yuan-yuan, XU Ting-ting, Al Zhe, et al. (3854)
Comparison of Bacterial Community Structure and Functional Groups of Paddy Soil Aggregates Between Karst and Non-karst Areas XIAO Xiao-yi, JIN Zhen-jiang, LENG Meng, et al. (3865)
Contrasting Responses of the Microbial Community Structure and Functional Traits to Soil pH in Purple Soilg «++«+seseesreeeeseenesneees WANG Zhi-hui, JIANG Xian-jun (3876 )
Effects of Agricultural Organic Waste Incorporation on the Metaholic Capacity of Microbial Carhon Sources of Dissolved Organic Matter in Paddy Soil = «++vereeesseseerersenemieneneiniinensn

----------------------------------------------------------------------------------------------------------------------------------------------------- XIAO Yi, LI Zheng, HUANG Rong, et al. (3884 )





