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Study on the Vulnerability of Atmospheric Environment and Analysis
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Abstract: Constructing a reasonable evaluation system can help to scientifically evaluate the vulnerability of the atmospheric
environment, and policy recommendations would be provided for the precise prevention and control of air pollution as well as
rational use of natural resources on the basis of evaluation results. Time series global principal component analysis was used to
extract principal components from the short panel data of 14 cities in Liaoning Province from 2014 to 2019, and a comprehen-
sive assessment of vulnerability was carried out consequently. The results show that: according to the results of principal com-
ponent analysis, the cities of Liaoning Province were systematically clustered into five categories. From 2014 to 2019, the at-
mospheric environmental vulnerability of Liaoning Province decreased volatility, and the area of severely vulnerable areas
reached 78.03% in 2017. The vulnerability of the atmospheric environment in Liaoning Province in 2014, 2015, 2016 and
2018 has significant spatial autocorrelation. From 2014 to 2019, the influence of various factors on the spatial differentiation
of vulnerability has changed significantly. Time series global principal component analysis can evaluate and analyze panel da-
ta of atmospheric environmental vulnerability. Targeted policy measures should be adopted to effectively control the vulnera-
bility of the atmospheric environment in Liaoning Province.

Key words: time series global principal component analysis; atmospheric vulnerability; temporal and spatial distribution;

spatial differentiation

UEAESR TR TP K A BU T 7 AR YRS IREE R BRBE PN 55 5 T X AR S PR ) R T 2 A JEE
IR H g3 sl o ENAN 2B BRI RN, TS WF5E. PR SR A IO A5 0 B dh sl 5 450
Jep ™ T R HE TS e B R EOR ML BT 200 B S B RO X R ERS A IR Y

CGRERIZ SR AYFEER : (R4 hetp:/fjks.chinajournal.net.cn (FLT ) 027-87643502 (HL T{54# ) hjkxyjs @vip.126.com

Y5 B #A - 2021-06-22 ; 15 [7] 2021-09-07

EEWMAB : FHEK A AR #E 4 (21401185,51832007) ; H EREBEH AR GUFML2F 2% B (2017267) ; 1 T4 #UE 1T H8 80O H (LZD202004) 5 117
ARFEHA I H (2021-MS-152)

1EREYPARIEO 098 oA T BT i i RIS olasha 15636205 @ iedoth; B, (i THEAY ) congingsih@ 163 .com.,



E1283 BFE, %

T T E RSG5 TR E = 54 61

Jrik, B0 2 A 255 PR 6 b vt
GIFJRERIEMT . LA BTN AR ST AT H
— BRI e o Z BRI, B
BRERA VRN I, AR S IE NS YE A BUR A S RS
PR FRZE A8 A AN TR FIIE 8 DI RE R 28, 1K SR IE: Fh AP
T A 0, B B R AN A S ER B M S T, SR
PAES RGU R L R ES IR . A B ATt A
DB T A B 25T, 585k 5 R A =K .56
I B 0 R FE T IR LU X AR S i 99 M EA TR R, T L
TS A A b A S WE 55 M 00 BL AT A AT,
Zhang %" ] = BN Az AR PRI I 55 M2 e PR R ()R
W AT 0T o SR R A G W AR BB nY &
B BLER o, WA R Ge 0 B AT I 55 PR o
AEXTEE /D, 5 BH AR FH 22 HE U e 58 23 A FAT T JinA
ST T ARG S R AR S5 PRS2, 14
T RAIMEME S RN R, R R AR RS
i 55 eI A B 16 3R T SRS, HE s R =Ts e
FIAREHERT IR , RS BURAMAIE L St SR T fpsk
KRS 5T At

I TEMERNARICE T I, KA IREET5 YL ) 5
=R SERPNI LN =L RO N Tt w la
KA PMes, SRS Ao 25 PR, B RRAE
SRS YL FVERDE B, TR AR KR
ek CRER S A PS5 =P e s = SR L |
P I T 2, BA A EF YRR, LT
B2 A AL GG = A F e R, S EGE I 1
Mo AL, AT T ST R R R
HOIHFE VAR H 253 2 DK Tl 5 e i HEBOW 1L T
A RAIEEIE TR .

FIURZEA VAN 716 R G 58 J5 1L T4 14
A M T B AR IR G 55 1 B 25 A8 ARG L LA K R T
Rl FHEAT IR EE 73 A , BRI 4 5 1L T4 R BRI &
JEARAL T T SR . 4R A T iE T X
o TR AR BB 10 Ah 3 BE A0 X6 48 A R AT A R A
AR LT T8 KGR sGERYIA R BT
42 J&) E AT TR G R AT LAV TR R
SR 55 LR 18 BOT R 25 8] 43 B BT 0 RS
IRBEME 5P R 2 Rl - TR AT o
1 HRRERSHHE
1.1 R R B R R

ST VA i R | 1 o s g 2 [ (O
F AL IR AR ) 75 P 0 ) o S ARt F Ll | PR
SEDRRA Y, WA 2R I T T LR A B A

(P AL X AR AL X A 2R 55 4 S A R
Ml o BEAh, 307 DX EL A =3l A A 7 % 5 ™ ol 3
il BRI =R T — e R R A E R
RISCHAA 0y . 1L TAVENARILATE LRIk, 35
IR RANRE Z A, 7856 1 T /R LIRS (-4 T4
BRI, KA EREE i 3 G AR T LR AR
1) HARTE S5, 2] 2020 4E4T 4515 YL B iA R % , 2035 4
SEPRAE IS PR AR GG | 21 g bt e T T
SIS BFSE K I——L T A R .

AW FE R TR T 2014-2019 4E [ R G iHE %
TR GIAE 1A TG HE S DL S 2855 K
N R R RS R PMLs B YRR R TG
Ye)  AQIHLIELH
1.2 ARk AL

il 2 A BR A PR T FRAR R 20T KA B e 55
PR et 2 o B E M- ME —3E I 58 11 (BSA) 45
PR RAEAE )z T RE s A 0, 255 T
BRI B FNFRIN, AR5 ESA HEZE M 3 -2k i
VEHCT 20 M PEM R AR B T AL T R IR BEME S5 TE
TR AR R AR X IR BTG5 M 1 52 PR a4 it
Gy RIE bR IR AR AR AR R IR 1 s
1.3 Re Ry ik

I 4 JR 0 0BT (GPCA ) S5 st i) e 51 B
FNZE 32 3 43 B R4 T A5 Ak 38 T AR 54 1 3 AT
T3 JEAE T AT B SR R AT B AR T A 4 R
Ab B B (BT 32577 ) HE B 2B in i 4 Ry 2 I 4
F AT AT B 5 A TR R AR SO AL T
G T RSB G 55 M T 48 A iR & 2014-2019
AT B TR AR BRI T SR AR 2R TR
9 SPSS 25.0, AR A AT R EUH RRIE(E>1 5 R
TFoTIk R >85% 1 £ 847 , RIS LA T BR A8 A (5 B
TS AN . FRAR AR t 45 32 o A8 A 2 far £k

R O P R R 5 A R s i B bR R T (R R st R AT Bhe ol i A AR e A



62 IERTHBRX

E44%
F1 ITERSWNERBFEERER
Table 1 Atmospheric environmental vulnerability assessment system of Liaoning Province
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Table 2 Interpretation of the total variance of principal
component analysis
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Fig.2 Principal component system clustering
results of Liaoning Province
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Table 4 Vulnerability classification standards
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Table 5 Global spatial autocorrelation analysis results of potential population pressure factors

2014.4F 2015 4F 20164F 20174F 20184F 20194F
Moran’s IT5%% 0.186 5 0.135 4 0.117 4 -0.080 8 0.2129 -0.039 2
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Fig.5 Global autocorrelation analysis of vulnerability of atmospheric environment in Liaoning Province
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Table 6 Factor detection results

qfi F, F, ; F, F; F,
20144F 0.6138 0.5313 0.4459 0.616 8 0.743 6 0.448 0
Hi44 3 4 2 1 5
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He# 6 5 2 3 1

x7 XREMERRMNER

Table 7 Interaction detection results

20144F gft 20194F qfi
F.NF, 0.993 7 F.NF, 0.914 7
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E.NF; 0.917 4 F:NF, 0.991 4
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