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Study on air environmental quality satisfaction in North China during heating and non-heating periods. LI Zi-yang', LI
Tian-xin", CAO Su-zhen', QIAO Cen', WEN Dong-sen’, ZHANG Ya-qun® (1.School of Energy and Environmental Engineering,
University of Science and Technology Beijing, Beijing 100083, China; 2.Sinochem Commerce Co. Ltd, Beijing 100073, China;
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Abstract: Taking the residents in North China as research subjects, the study employed an air quality satisfaction assessment and
indicator system to analyse the patterns of air pollution and residents’ satisfaction with air quality during both the heating and
non-heating seasons. It also examined the factors influencing residents’ satisfaction with air quality in North China. The findings
revealed that the air quality satisfaction scores for residents were 72.15 during the heating period and 72.62 during the non-heating
period, indicating a level of "relatively satisfied". A significant negative correlation was found between the satisfaction index and
PM, s levels during the heating period, and a similar negative correlation with PM;, levels during the non-heating season,
demonstrating a good model fit. The indicator system showed that public expectations, perceived value and public trust were
significantly influenced by heating conditions: public expectations during the heating period were significantly lower than those
during the non-heating period; perceived value during the heating period was significantly higher than that during the non-heating
period; and public trust during the heating period was significantly lower than that during the non-heating period. Particulate matter
pollution remained an important factor affecting residents’ satisfaction with air quality in North China. Furthermore, residents’
satisfaction with air quality was influenced by multiple factors such as education level, age, and information transparency. Therefore,
in future air quality management policies, the government should continue to focus on issues such as PM, s emissions control, air
pollution from centralized heating in winter, and the dust management in Inner Mongolia.

Key words: air quality; public satisfaction index; North China; Moran's /
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Table 2 Demographic and socio—structural characteristics of

survey respondents
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Table 3 Comparative analysis of six indicators of air
environmental quality satisfaction during heating and

non-heating periods in North China region

R BE s ME~  ARREN BE R

fibr . L
I KAH) fEi~d K AH)

AT 80.00(80.00~80.00)  80.00(80.00~80.00) 0.493

VAN 84.69(81.15~87.27)  86.59(84.24~89.14)  0.010**

BAME 73.89(69.25~74.96)  63.04(60.62~64.99)  0.000**
HEWRIT  67.64(64.88~70.45)  69.86(65.22~70.11)  0.421

ANATT] 67.25(65.22~71.21)  70.74(66.26~74.41)  0.062

NAMEAE 69.12(64.14~70.88)  80.00(70.34~80.00)  0.000%*
MAABRE  71.92(71.04~74.08)  71.96(71.33~73.28)  0.873

AT B R IRAE0.05F10.01 (1 b 2 MK B 2, R IR,

X Ji R A5 i i PR ) AR bR AT B -
e U LIS, Wi 3 o, KRB A oAy K T
FE SR BRI 28 A% A SRRz A 10 S e {1 0 3 v 1l
SRR IRV BN B R BB K A A AT R TR
9 A 1R 28 AR AT 30 22 e 0T g5 AR AL X (1) <5
A7 AE 53 (R 1) S ST AT PO R3] PM, s Al
PM, HIPFHIKRE y 43.77,79.04pg/m’, B3 m TAER
IS ) R )~ SV B 24 34pg/m’, 57.54pg/m’ V5
IR BE R34 TN, 2 15 R 5 23 ST AR DG IR g BERE IR,
UIWPIRTE SR SIS I SR B ORHEIR (RE D
S R 1 EE T A SR I S i, E



4118 L

EEE 45 %

111 5 ST 1 JE Ak 5 v AR IYI P s
AL IR, D BSGE AKA RS B ) SR L BURF HS 5
A AR IR “REELTG AL B &R IRAT SR,
P70 M 22 5 52 SR 7 B0, RO A
(ISCESR T SR R, DA A et AR 2 Ak
JIRF R A AR AR AT AE S 2257
2.3 Jm R R T
2.3.1 CRBEHIAMARRBE A URE LR P
b R S e RS BRI R O 72,62, AR K
S RS BRI R O 72,15, 3 0 LU L.
WE 3 PR, b HX PM, s 3 SR IR IE
Wi ARRBIMR A1 AR A RN PM, 5
WL T 35pg/m’ X R B P e 2R LK,
BRIFETTAB (R e 3 ol o 10 KPS i X R A 5k 1)
HH PG S L 2 KL X, DAY S5 PR P AR S e S L
AR TR DA R DURAS, a5 PMy s WKRIZ
18T 35ug/m’ %ML BB R 0 9T 175 Y
YR PE SR BUAR RF ) 3 — DL 5 SRR SR B 7 1)
BEIE VIR R, IR N 32 BIRK K TR AR Lo

N (a) REEHIPMo

(b) FHE HIPM25

PR AR e DR R I S o, Bty
G 5 JR AR IR A0 Al PMy o HIWRIEZ Y5 PM s RV B2 73
AT RAR— AR ER N SEH VU ARSI S E R L)
B WPAS DURAIRAE Y AR A X Ah, AR X B R I
I T bl AR 2 TR RIS 1T ZbrE X 3
FHAE PRI S PR R N B B
RS BRI T P AR o A 5 ORIk B
MESHE. NS IAEIE. . Kt
D AR R 31 i P2 U o i L ORI ) s fe
Th, 512 X AR ) 7 PR AR A . LA
D ER I T B e WS 2 S 3 Ll P P AT P 5
P IS b DX 47 ) IR 0 oy R S R i P v 1Ak
RIBEIYIFRI 1 D032 0] e 12 X 32 D5 8 R 22/
TP RSN 2 A R A% DX P o v 1 S X
I IR AT IE-30C, J RER B Ta] i 1) T4 £E %
L A Bl b o TR R RS2 S R, S A (1
o 2 SRt A A AT R R A P . L IR, %
DY IRV S A A F DR FFAE R AT R AER
W A U R 22 BV

(c) SR B2 /<o i

P

p(PM io)ug/m’ p(PM s)ug/m’

0~40 0~15
[ s0~70 [ s-ss
| EUSED | RS
- >150 - =75 790 3095

I N K

WEEES
\ 78~ 80
[ J7~73 1 70-72
[ 74-76 I o5 -0
-7+ I o6 s

0 790

3 ARt X2 U iR A RO P A
Fig.3 Distribution of air quality and air environmental quality satisfaction
#1K5:GS(2016)2923

2.3.2 R AN AR SR I ) e TR R 28 TR A R
P M Geoda # AR Jb 1 X R SRR 12 0]

o B2 U R T B VP AN PR AR AR R R S R ARt AT
23 TRV AR S 23, SR DB A D g/ B e i 23 1) 2y



7] ZEREPH AT RN R e b B i i BE T 7T 4119
FroRgEE 2R B S B I S I E S &t X EEUE, SR R 4.
x4 XKEH. EXBHNERTSREBFEENE=HEY
Table 4 Moran's / of air environmental quality satisfaction during heating and non—heating periods
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quality satisfaction, concentrations and AQI indices

i B S5 SRR AQL PM PM,s
A R 1
o AQI -0.248 1
PO T .
PM,o -0.144 0913 1
PMas -0332" 09357 0.779" 1
A R 1
- AQI -0.017 1
R
PM,o ~0.440%  0.594%* 1
PM, s -0.212  0.889%*  0.610%* 1

VE R R TRAE0.05H10.01 ) S35 PE/K S | B35

234 FERASFEHEEEWEE FHZC
L P [P VPR SR AT R 36 R 5 i D 36 1) 4
BN 228 B P 30 2 . BSR4 A
300k PMy sy FBEFEIRONSE A A8 & |t e vk
PN NIEEE S0 3 be VA EIVE R afc L ki
Bt R e K S REA T [ R 0 ,R h 0.53.

%6 B RBEEMR. FER . FEERA F
ORI 5 R ATTRE . VB A R Y S
TR L IR AT DG SC R, T PMy s IR RS2 23R i
Y SR R P R O S L R R —
PTIXSE[R Z MfE AL AR BB ER KRG, 28 E
55 1 P ot 300 S0 2 /5 R SR B O e AL
SXoF S A A S A TR (10 B A, 35 45 HL X A DG BB ik
SR IR DN AT B T s N0 J2 1T 23 BT SRR R e IR
JANTE B I ) AE X 5 D, 52 B 3 S P L B RS AR
/NS R 56 PS8 /KT s SR BE AR N 4E K
A N8 v PR A A 4 2 B M B 50 A 95 B 4 S At
I S S A S B 3 B A% 1 B AR B I
SRy 4 48 it — o FE R LR AR T AR Y BT B
M, AT Sk 5 T G R /KO- A, 23 0 B i
(K19 52 B BUSREAR JEL 100 28 TF 325 WA 76 3R T R 5 18
5 THT LA S A i sk 130 1 B 5 3 1) 5 v B O
I e RS PR SR T 0 8 R AR K 11 8 it et R %o
BURF 6 B RE 7 45 0o, AT 3 v o6} 23 A
JR BRI T FEE AR T DA I 1 DR 2R, A ARG R
TR 0 S 2 BRI T B AT R S PML s TR
2 e PR DX 3R, S 6 i A7 AE W PRI, X — S i
KI5 3% S8 FRIIE 5T 2 SR — 3300, [ I 70 52 95 e S i 7
JEE 712 1) DX SRR A H 30k o 47 THI 2550 7 B g 58 H 3K
e — s R LR T Il b e I R A A R
T R AR SR AL

b5 2 T B AN [ (R B4 TR A7 A 235 1
2 S YT AR S AT R A X T BB S R k7l 2R
T 2 N T[] B 23S0 G 7K YA B vy, A B
X IR PMys ¥ HEARAT R 11.3%~16.9%0". 5
P P R B G ot T RS A 2
IR A ) T AR5 Y 8 KA
5P LT DA b A3 B 4 5, 28 UCIBURF A 1) 52 0 52 it
23 A IR, 78 43 B AR AE R X
S B DA RN 5 35 23 5 i T 0 8% 1 o 4 T
BURAR IR W, O s B (it o M B 32 4 1 RS



7 3 ZERERHAE: SRR ANHER B AL RS ST i = AT 4121

P,
235 BFSCRBLYE AL R g
R A4 HE AL M X 44 1T T B A 1 I e

() 22 57 WA, /N F 7348 T 1R i 2 [ WA S0 e s AL 1 990
W SRR AC R, n] BEXS W ST 45 R BRI A e

.

#6 HiIwXERZSREHEEMTIMEER

Table 6 Influencing factors of air environmental quality satisfaction in North China
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