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Abstract

In recent years, the global ecological environment has changed
dramatically, natural disasters have occurred frequently, and ecological
environment safety has become a hot spot in international ecological
research. The Yellow River Basin is an important economic and cultural
construction area and an energy development zone in China. Its
ecological environment is related to people's well-being and the future of
the nation. Gansu Province is located in the upper reaches of the Yellow
River Basin, where the three major plateaus and the construction of
ecological barriers meet, and its ecological status is extremely important.
Therefore, it is of great significance to quantitatively analyze the regional
ecological environment in Gansu Province and explore the ecological
security level, which is of great significance to promote the high-quality
ecological development of the Yellow River Basin, the construction of the
plateau ecological barrier, and even the implementation of the national
ecological civilization strategy.

This paper firstly improves the intuitionistic fuzzy set theory based
on the method of set pair analysis, approximate ideal solution TOPSIS,
Euclidean distance, Hamming distance and Hausdorff distance. Then, the
evaluation results of different ecological security evaluation methods are
compared and analyzed to determine the optimal and improved ecological
security evaluation method. Analyzing the trend of changes in its
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ecological security, the results show that:

(1) Combining set pair analysis and improved intuitionistic fuzzy set
theory for each closeness measure, this paper evaluates the overall
ecological environment security in Gansu Province. The results show that
from 2012 to 2019, the ecological security of Gansu Province has
gradually improved from a medium level to an ordinary level, and the
environmental status has continued to rise. Comparing the comprehensive
evaluation results of the ecological safety of the improved intuitionistic
fuzzy sets with each closeness degree and the set-pair analysis set pairing
potential, it can be concluded that the comprehensive evaluation method
of the intuitionistic fuzzy sets based on the set-pair analysis and
approaching the ideal solution TOPSIS is better. Scientific, effective and
applicable, its accuracy and sensitivity are higher.

(2) Based on the optimal improved intuitionistic fuzzy set theory, a
comprehensive assessment of the regional ecological status in Gansu
Province was carried out. The results show that: the ecological
environment in the northern part of Gansu Province has improved
significantly from 2012 to 2019, the ecological security of Jiuguan City is
stable at a slight level, and the ecological security level of Jiayuguan City
has improved from extremely serious to medium; the ecological
environment construction in central Gansu Province from 2012 to 2019 In
good condition, the ecological security level of Jinchang City and Wuwei
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City has been improved from medium to normal, Baiyin City's ecological
security has been improved from serious to medium level, Lanzhou City's
ecological security has not changed, and Zhangye City's ecological
security has improved from normal to slightly safe; From 2012 to 2019,
the ecological status of the southern region was relatively good. The
ecological security level of Tianshui City and Gannan Prefecture
increased from normal to mild, and the ecological security status of
Linxia Prefecture improved from moderate to slightly safe. The
ecological security of Qingyang City deteriorated from a serious level to
an extremely serious level, and then gradually improved and stabilized at
a moderate level of security. The ecological security of Dingxi City and
Longnan City gradually approached a mild level.

On this basis, relevant suggestions on the construction of ecological
security in Gansu Province are put forward: promote the supply-side
structural reform in Gansu Province, adjust the energy consumption
structure, improve the efficiency of resource utilization, and promote the
development of industries with high ecological and green rates; improve
the utilization efficiency of production and domestic waste. With the
support of scientific research and development, research and development
and promotion of environmental protection and clean new technologies,
expand the application field of carbon-free energy; improve the
environmental protection system, strengthen supervision and testing,

\Y
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increase the punishment of industrial enterprises for violations, and
promote the construction of ecological civilization.
Keywords: Ecological security; Intuitionistic fuzzy set; Set pair analysis;

TOPSIS; Gansu Province
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W25
HL A7 3 LSRR AR P2 R
A X6 100-80, 80-60, 60-40, 40-20, 20-0
M # BT B
X7 TV [E AR R Y28 F H 2% 100-80, 80-60, 60-40, 40-20, 20-0
X8 TR R 100-80, 80-60, 60-40, 40-20, 20-0
W 5K K E (R&D) &3NS
X9 25-20, 20-15, 15-10, 10-5, 5-0
A
X10 I H 2 o PR s H B B 25-20, 20-15, 15-10, 10-5, 5-0
X11 B FE R R A & T 0-20, 20-40, 40-60, 60-80, 80-100
‘ 0-50, 50-100, 100-150, 150-200,
X12 BT BB T AR A AR
200-250
X13 AR AR (PM10) S E 0-30, 30-60, 60-90, 90-120, 120-150
X14 TR IR 0-20, 20-40, 40-60, 60-80, 80-100
" X15 TEREMRE IR E 0-20, 20-40, 40-60, 60-80, 80-100
%
X16 JERAENE K S 0-20, 20-40, 40-60, 60-80, 80-100
i@
X17 TV R AKHE R E & B 0-20, 20-40, 40-60, 60-80, 80-100
X18 AR R R E S B 0-10, 10-20, 20-30, 30-40, 40-50
X19 AL B Bl 0-5, 5-10, 10-15, 15-20, 20-25
X20 T EKMFEFEAESNE 5L 0-10, 10-20, 20-30, 30-40, 40-50
X21 INER A& S 0-20, 20-40, 40-60, 60-80, 80-100
X22 I X THIAR 4 B 0-20, 20-40, 40-60, 60-80, 80-100
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X23 TR Gy RHEE S 0-20, 20-40, 40-60, 60-80, 80-100
X24 A3 GDP K% 0-5, 5-10, 10-15, 15-20, 20-25

2.2.4 BUHFE

(1) @i PARME TOPSIS VA NI S MR BS V., FEAJF R ARIER FE 0 B
S5EENEARRIERERE, #ATH RN . BAR BRI SR R o DA IR T,
RANEIETAG p AR, EEBMIEYIE IR N R =, ]  =(u,V,), L
a=12,--a, F=12.---b,l:

1 o8 T o ASOR 4 1E B AR S T PRAR A

A, :<u;,v};>:<maxau mlnavaﬂ> (13
A;:<u/‘,,v;>=<minau maxava/,> (14)
LB RROR £ m ) I S PR AR 73 ) D SR R IR e K B AR SR e B A fe /M I
FHE.
DU B A SR Ja B AN A S S 52 70 1) 381 1 AR At 5 0 AR AR ) P R S R
D, = \/(u; ~U,, )2 +(v =V, )2 (15)
D,, = \/(u; ~U,, )2 + (v, =V, )2 (16)
MIER o DG TR A8 PEAE R B BLAR R AT 70«

D;ﬁ,

D, =—7%— (17
D, +D,
S o M F IR SR G157 -
b
D,=>D,W,, a=12--a, B=12--b (18)
p=1

Kb, w, AN BRI E MR E; 0<D, <1, 4D, =0, H&EITN S %I
4D, =1, MAETYHEIED .. KHRYE D, BMEX LI ETHFF, D, H&
ORI 45 30 TRUER Ay s fRR PR SR I

(2) fE% Garg WM FT AR, 50 B oo AR 48 [A] Y BCE iR B A 0.
A={(xu, (%) VA () Ixe X} B={{xu,(x).va (%)) xe X} 3R AL BIEBF TS

21
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X A BRI AR, I o AN BRI RIBUE, o >0 B TAEAEM

PR eX, Ya=1, WERHEHEA. BIAMHKAEEARN:

N

dl(A’ B):(%g@ {|UA(XI)_UB (Xt)|2 +|VA(X'()_VB (Xt)|2 +|”A(Xt)_”8 (Xt)|2}j (19

WU 28 A
dZ(A,B)zsinga)t{|uA(x1)—uB(x1)|+|vA(xt)—vB(xt)|+|7zA(xt)—7rB(xt)|} (20)
S 2 RIEE ARA:

(A B) =3 fmax o (35) g (x ) s () () (%) - (1)) €20

22
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3 HREBEKESREMR

3.1 MRXEHR

HR A AL b By, A T8 e o g, SR EC—H—
B P A R 2 M, ZR PEIEE 1600 2 ToOK, RIbE 530 ToK, ELHEIFH 42.58
JPT TR AR ., RMEE D, KX T, AR E™
B, nEIGEAE . I IhRER S EHGERAL . KERR. BRKK . IKE. W
LR, BARRIEDEBONAY, mEAL, Mk, ESRGE RN, &2
PHAEBIX TS 2 4 [ H AR E AR BN R IR X 2 —, AP B B 5 IR R
FERE . HR AR e e R AR S Bl L 3 s SR — ) AR S B i DA S A6 5 B b
B s ARSI R W, A B R A S 7 e B AT O34 AL,
HOR A AP 22 4 235 VA R ] A= 285 SC B i R Rl 1) St DA e HE R 48 AR 7S
M RGHES @ R B A E 2R

31 BRI A

3.2 BUIERKIR

AW TR H AR R IR . S5 BeVR T & LA R =3 S5 45 5 TH B &
FESRPET (HRESHEX 2013—2020). (P EFES 4% 2013—2014) LA
KHERE KRG A AR A R

23
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3.3 REIE

DI 1 BEME. KEHREESHE SRR, BlHNE
2012-2019 FAZ LRV TR . BOIEA m DIEGfEbR, RIS A,
b, BV RI I T CSE R N IZ IR bR T, KR BRI AT e YN
e, R B E B TRAR B E o -

DUR 2. MHEEXPIERARE. SN ot R8I, R 24EE %
EARPREE R R 3 B XS b TLoclk R M AR % 25 a PP TR bR ISR
TR R BRI H AR TR b BRI AR L H

fhy =y, +hyi+c,] My =8, +b,i+C,j g =a, +hi+C,]
H, = ,u21=a21"jb21i+c21j ,uzz=a22"jb22i+czzj /u25=a21-"tb21i+02[j (22)
Hm = aml +bmli +Cm1j Hio = am2 + bmzi +Cm2j o Mgy = amt +bmti +Cmtj
=8 i
S =a, +hli+cj
H* = Hy 2 . 2 2] (23)

Hp =8, +hi+Cp
He, k=12--m, t=12--5, I=12---n, b i=b i B#&b i=b i, RIFHER
BUORZESE; ci=c i B ¢ i=ci", BI9XTIL i AL,
AYR 3. W ESCBRI . ARIEEXT BT B R BRI L, SRR 4R
PREVESCEOMIE. BB TR SEAERE D . A E B E D

<u11!V11> <u12’V12> <u15!V15>
_ 210 V21 221 V22 251 V25
D - (u v ) (u v ) ' (u X ) (24)
<um1’vm1> <um2’vm2> <um5’Vm5>
TAA
DE<%@> (25)

AR 4 MAE BRGS0, KIEIEITHEME TOPSIS /i, #i5E
ELERIEE 1 G B ARAR 2 W ITE 25 i A P 145 0 FE R DL B % 5 e T 2R

24
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A () ) - () (26)

A= () () - () @n
D, D, D

pi=| P2 Pz P (28)
0, D - D,

D/=(D, D, - D) (29)

DY S: MAAR (4). (5) PIESEHMILER IEEEME <, d*, d*”, 3l
SRS VR FE AR 1 L DE R 505 B AR i AR 2] ) R G o O e DA R 3¢
W REpE, B B RO O IZ S X TR 1 58 2 R R el oe e AR SRR
HE

A =((4,0,) (1,,0,) - (1,.0,)) (30)
A =(0L) (0L) - (0,1,)) (31

AUR6: WE RIS . K EE TN M ot - B BB 5E-TOPSIS 1%
FIRMHIR A 2012—2019 AT ZEWN AR SAEGIKEEE . WU E. 50
2 RELE DL NSRS AT SRR B LR 5 PP 4 R BEAT X L 70 #r

34 HREBBESREZATNERIH

WL 1, HAN B SRS 2GR AR BT IR, FAA LR 3.1.

K31 EBIZETMHEENE

i 2 7 JRAT
EELZ B fEbR &
X1 0.0169 X11 0.0369
X2 0.0484 X12 0.0257
X3 0.0516 X13 0.0456
X4 0.0545 X14 0.0228
X5 0.0467 X15 0.0196
X6 0.0484 X16 0.0409
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gFR 31
B & EELI E
X7 0.0381 X17 0.0635
X8 0.0290 X18 0.0293
X9 0.0334 X19 0.0438
X10 0.0458 X20 0.0683
X21 0.0814
X22 0.0332
X23 0.0405
X24 0.0357

3.4.1 E£xotr-ERiEME-ToPsIS MESER S
B, B IE 2 SHEFREIE BT X AT BE R BRI, 15 B R B
H, DL AR R EUHERE He 5 ARG IRAE D IR 3 45X i Bk R BUM BRI Sk, 18 H
FORBIBUERE D . BRSBTS 4 13 H R 2012—2019 fEAE A IR EE 22 400k
o T E SR B 5 B AR L E AR B TOPSIS 254 VR 46 1 D7, HAKSE IR L% 3.2:

R 32 SXMTEEER ERAERIE TOPSIS fUE

o LD il 2 e WA E

2012 D, =0607778 D,=0.722307 D,=0.754210 D,=0.730209 D, =0.666834
2013 D, =0609221 D,=0.714221 D,=0.733091 D,=0.726542 D, =0.676306
2014 D, =0622055 D,=0.726005 D,=0.731103 D,=0.706335 D, =0.661026
2015 D,=0.625227 D,=0.722261 D,=0.725017 D, =0.701403 D, =0.650716
2016 D, =0.648363 D,=0722912 D,=0.709786 D,=0.701112 D, =0.643300
2017 D, =0667808 D,=0.720396 D,=0.707601 D, =0.695318 D, =0.626215
2018 D, =0.684039 D,=0.742615 D,=0.703385 D,=0.678008 D, =0.619719
2019 D, =0.689226 D,=0.753313 D,=0.720792 D, =0.672014 D, =0.603001
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i 3.2, WRIEEITEAER TOPSIS FREL: & 48 Tl KM EF JF N, 7T LA7g
H, Hl 2012-2015 FFAESHE 2 &GN RN D, , AR R ESREAN
H5E; 2016-2019 FFAEBHELRE WM EE RN D, , BTG ROk 1) 18 55
o WAEH A 2012-2019 FAEBHEDRILLE G PGS KT LI H, Hilg i
RS BRORBURET R, ER LSRRI, WRREAW LT
Horp, 2012-2013 FEHINAESHE L 2SI L4 REAN D, , HEMITHE
0.754210. 0.733091 5 D, KNI 0.730209. 0.726542 ¥ N#ziir, Uik 2012-2013
FEHINAESHIR L EFHN T, (BRI AESHEDIR LU Ik T 7™ =5 R
REEFEMAEBIAERIRD, A BIRETEA S, Rl EMOL LR MK I B H
IR 100 H g AR FAIEGE . 2R AR R SR S T 7R BT i
FRPE . 07 HR IR St i, i E AR 7). 2014-2015 4F HR 4 AR AR 5R
ZAEVMEE R EAND,, HHEMIM 0731103, 0.725017 #2LT D, 5T
0.726005. 0.722261, AEHELIRGUA P . [F2E, 2016-2019 4 H il & A
B AVHE S R BN D, , (HBEEEIL T D, ASHEREE RS, (HEAR
D5 v 2 A S IR A AS IR BRI BRI . 2018-2019 “EH IR A SR B4R A VEA
N, RSN, RWHNEREEGEFKESZ 2R E, £
AHRWAREE, A ESLEERYEET O, IRERNPEER, Ahxs
AT B ER IR B, AR TN 1.

AR HR B LS 2 222 G T B 7T LS HE . 2012-2019 “EHR &
ARSI BB B S A R L ERELE T, By RO DUR S R
FOGE RO AT A E il AR P K s B B X SR A7 25 2R L R T R B R AR TH I
FRA TR bR 555 9 5 52 9 AR o5 LU AT RN UKL A 209 BE DA S A N TR 40 =
K 2R B AR A B S s SRR b T AR IR P B — AR . A A TR
TP B K HECR 5 Fe . b KA 2 T S R R 5 LSRR R R . 2R dE
PR, MR S SR I S LA RE AR SORIY) A A AR A HA T
A, HilBRKSASREANERE, AR, TIWE O DHbE 5
B i, WU AN 58 B Tl A b R TSR B IA bR« RAEMREAT S e 5, AR
PR REAR . IRBHEAR, SBRRIBA, AR AR BRI AEM S, E
AR RSV EL . A RO BRI & e R AR TE P K & LS f A AR A T
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CATSH, HR & BUR B AR BRI HEAT KA R, s K E AL, SHERE K
B, SRTHAORACR . R NSRBI RS T 3B~ E s A
GDP %, TR T AREHE G 5 b B E b TR b
AT UIE Y, HREILFRET R R ER, mRAEFKT R, B M
AEERKEOR, Tl ARSI, (EX AR5 1 A 3K, BUR M
fEREFA R RS HATECR . S B, B Tbr @ B RN, E AR ST (1Y
KIg. WS ARE (R&D) L NESCH A E . T H BRELe 9% A RS
HAETa bRtk s a DA Y, HOR A EREART ST T BT R R, (HSCRE 7T AR
AR, BBUN N EEHESERIAE R, 207518, BiR AT .

3.4.2 SEXOH-EREMBRXERNELS RO

AR ER 2 X Ha bR B EAT S0 43 BT Bk SR A A, 45t I RO R 1, DA%
AR RHOERE He s SRS IRYE DR 3 ST R BRI S Ik, 13 A
WO [ D, DL AR BUERE D ;o iBid B3R 5 45 i H R4 2012—2019 4
AR AR 2 AR B B RN K AR S B R A B B ), LR LR 3.3:

# 3.3 SX T EUE K BRI SR KR B R

G0 LI et H &5 FEE I

2012 d'=0098973 d.=0081610 d!=0074506 d!=0.078276 d=0.091869
2013 d'=0098824 dl=0084129 d}=0077542 d!=0.078940 d?=0.090651
2014 d'=0.096807 d!=0.081539 dl=0077852 d!=0.082214 d=0.093362
2015 d'=0.096207 d!=0081713 d.=0078103 d!=0.082841 dZ=0.094267
2016 d'=0093402 dl=0082128 d.=0080144 d!=0.084585 d=0.095348
2017 d'=0091378 d.=0081255 d.=0.081176 d!=0.085999 d: =0.097207
2018 d!=0088564 d.=0078714 dl=0082111 d!=0.088554 d=0.098554
2019 d'=0087248 d!=0.076021 d}=0080031 d!=0.089070 d=0.101236

Gk 3.3, MR ANt et 1) A0 A R XURE B T R A /N SR, W]
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LA, HIl4 2012-2017 SRS E 2 2L GG 4 KA d; . BB L EEHN
Hi4E, {H 2012-2015 FEH A AR LG R B N d), HEEGE T d), BRI
T EERTRERNAESHE T E, EATERNARTFW; 2016-2017 4 H
R ESHIE 2 e AIME S R E N d), HERET A, BIREL TS s Sy
REMAEBIHREE, FABHRELIRIA Pkt . 2018-2019 4 Hili & £ b 2
LAV R A Ay, ARZEEY W, HEHELT 4, PhSESese
B, ERAEERELA TERINKE, ARSI S, (HAESHE S
WX E AR R ERRE AR, PR EE, SRR RN BRY . A
PS8R FE 8 AR B [ G E 1 — SR FE R o DRI, 7 48 BBURT L 4k 2 o
SRS A, IRT BAARIRI R IR AR, ONRFE, S BRI A RRUE TN
FRGHE TR, FERF R A SRR a0 R AR TSV NIMRRE IR, (2
TAESER, KEWZMEESE.

3.4.3 X OH-EREMBUNAERMNES RO

MR DR 3 X M R A B E A, 75 H B WO BOERE D, DL S B AR
WIBUERE D5 ARJFIEIL D IR 5 15 H HIRN A 2012—2019 4B I 22 2RI B3
FEOR 50 S HE AR B AR B I DO B B a2, EARSE B LR 3.4:

R34 SEXTOHTECEE B EL RO SR DB BE R I

Fr B REpiii Hh 4 fa &

2012 d/=0.016290 d?=0.011836 d’=0.010790 d’=0.011687 d? =0.013966
2013 d/=0.016123 d?=0.012210 d;=0.011721 d?=0.011817 d}=0.013502
2014 d?=0.015597 d?=0.011640 d;=0.011788 d;=0.012721 dZ=0.014135
2015 d?=0.015465 d=0.011829 d?=0.012027 d;=0.012904 d? =0.014552
2016 d’=0.014472 d?=0.011882 d’=0.012713 d;=0.012867 d} =0.014727
2017 d/=0.013692 d?=0.012004 d’=0.012836 d’=0.013058 d? =0.015384
2018 d?=0012965 d?=0.011010 d?=0.013059 d?=0.013846 d? =0.015633
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2019 df:0.012825

G 3.4, AR J A e ) B o BRI S S R B W de /N R I, AT
DIAFH, HIl 4 2012-2013 SR BB 2 2GS o d2 , ARSI ET L 25ER N
%, (H 5 A RO, BRI ZM; 2014 FEHRE &
ARBORILE VRS RN o2, AR L EHR, HEPEwL%yEn, &
SHEROUA e : 2015-2019 F HIR & A SHBORLER S VG SR v ], &
S GORNE, ERHE RO R, HER R iR, (HIEAE AR
Fd?, By, RUHNEESHENFINRAT 58, EXIK
RGN EIN, HFERERAEFESS5ESHER I IAKE.

d?=0.010556 dZ=0.012279 d? =0.014092 dZ =0.016404

3.4.4 EXSHT-EREMERTSREBUES RO

ZiER 21 HiNE LSRR LR 3.1 SUEEE, MRIEDIR 34Xt
IR AR BN B KA, A5 BB RO RS D L BB BOERE D s AR
PP 5 43 N 2012—2019 FEA IR 22 AR B e ORI £ B PR B

BORIER P SE T 2 e s d,  FLAAst S L3 3.5:

#35 SENoH-EREEIES S REE RN

A

B

¥ iE

Hh2E

P

ST Y

2012

2013

2014

2015

2016

2017

2018

2019

d’ =0.024435
d? =0.024184
d’ =0.023396
d’ =0.023198
d? =0.021709
d’ =0.020537
d’ =0.019448

d’ =0.019237

dJ =0.017754
dJ =0.018315
ds =0.017461
dS =0.017743
dS =0.017823
ds =0.018006
dJ =0.016515

d =0.015834

ds =0.016184
ds =0.017582
d? =0.017681
d? =0.018041
ds =0.019069
ds =0.019253
ds =0.019588

ds =0.018419

d; =0.017530
d; =0.017726
d; =0.019082
d; =0.019356
d; =0.019300
d; =0.019587
d; =0.020768

d; =0.021137

d? =0.020950
d? =0.020253
d? =0.021203
d? =0.021828
d =0.022090
d? =0.023075
d? =0.023450

d? =0.024606
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4543 3.5, MRHREENT /AT SO I B O SR 2 7 2 R I B s /N E U, WTEA
B, Bl 2012-2013 EAESHIR R LA RN S, EBLEEY AT
£ 2014-2019 FEHIMN B AESH B L LG TRAL S R o) A2 v d;, B
R RRRLEEE B2, ESHE RGPS . 5 2015-2019 A4S
LAGETNER A, Hilta B S E R A A g, e S — R R%E
RN R, HHGREE T of, IR SSERT %R, RRERIRIIFARIES
RN RSB AT EMRLRE, WA RANARE, L™, FIEH
TAE, EAHBERNFEON S NRWBRS5].

3.4.5 SEXMDHENBMEL R

RAELR 2.1 LB 2ELN IR R 2.2 S aefvhndgulr. &
2.3 X AT TR R L AR T S AR, W H R ARSI L SR
BATERE VAL, FARLE R LK 3.6:

R 36 HEXIHTEXTHNE

A LR ¥ iE Hh2E e ST Y
2012 SHI(14)=06560  SHI(4,)=08063  SHI()=08977  SHI(x,)=08623  SHI(x)=0.7167
2013 SHI (z4) =0.6526 SHI (14,)=0.7923 SHI (z4,) =0.8849 SHI (z,) =0.8504 SHI (1) =0.7244
2014 SHI(14)=06737  SHI(4,)=08036  SHI(z)=0.8759  SHI(x,)=0.8353  SHI(u)=0.7024
2015 SHI(14)=0.6755  SHI(4,)=08076  SHI(u;)=0.8685  SHI(x,)=0.8239  SHI(x)=0.6957
2016 SHI(£4)=06972  SHI(4,)=08135  SHI()=08615  SHI(x,)=08011  SHI(x)=0.6836
2017 SHI(z4)=0.7131  SHI(1,)=08239  SHI(1)=08544  SHI(4,)=07847  SHI(u)=0.6668
2018 SHI(£4)=07307  SHI(4,)=08306  SHI(z)=0.8645  SHI(x,)=07696  SHI(u)=0.6514
2019 SHI (14) =0.7434 SHI (1,) =0.8546 SHI (14,) =0.8665 SHI (,) =0.7649 SHI (445) =0.6350
2R 3.6, MABEEX I RN HE AL, WLIGH, Hii4E 2012-2019

G AS R DR LR 45 VP (5 RN SHI () » RS T R0 00 T, SRR
WAL, Hort, 2012-2015 4 H AT AL A 5 A 5 A VP 4 L SHI () » (L
FHEET SHI(u,) , WP EAEA RS, AASERREAR, TR A R

FIRAN R, A5 3e™ 8, JKBHE 77 BT R BOR,

B
ﬁ{uj:r: Ae

PR3 45
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BN, ERABDRILAS AL 2016-2019 F H it B SR ILELE & PF
fhEE REAIN SHI (1), (FHEIET SHI (1) » AR EARIE R, ARG

wE.

=
pod

35 EBRETHHERI LS

FFEE T4 BT St (0 BRI EE TOPSIS W 545 06045 BT - B vt A A 42 Rk G B
N L LR R DA K BT o3 b B SR A S 2 A S R B VRN 2 B AT
X, BARGNER 3.7:

K37 AEDZEAANRELS TSR

I 2012 2013 2014 2015 2016 2017 2018 2019
Ty
o
Tﬁﬁ?ﬁ% B A s P B ME ME M
Bz
R -
GROMAERGY R ps ks hE RS %E
P
R -
GROMAERE P ps Mm@ ME WE %@ %l
P
RS-

SERRSEE P RS B B Wl W W e
Wi RIS

RIEFR 3.7, WTLMFH, 456 HNA 2012-2019 FAESHIBE S ST KR
RO TRARER, T A0 o AT el () B o BBRY) S i 1/ PR AR i TOPSIS AR 41T
TR B HR A ARSI BOIR DL HEAT 275 VAl o2 S LR & VPN 4h
REERSBOIF I S W 7R A 2012—2019 SEASIAEDR AR b . H,
BTN T SO ) BELDE BRI 4E TOPSIS 0 HR 4 2012—2019 4EAE 22 4IR
OUHATERE VY, Hogh IR S5 AL Gulh i B2 J7 v R IR ER B8 . TR B DA e S i %2
REEES PPN 45 R RBUHIR,  BIH A RSB AR K i 2012 47 7™ # 4%
POGHTEIR B 2019 FEWESEY, AR ERBOREE, MEX T
AILEE VIl G RN P S 2 A5, R AR BUE I L B H R4 2012-2019 4R (]
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AR IRELIR AR (b s

TESEBR B 71T, MRS AT 43 AT S0k 1 L D ASORY) 4 - 1o 0 B AR Ak v e 0
J7ik, 2012-2015 AEH NG A S 2 RIS VR 45 AR S5, ki
T E A RIR W OCE L T A, 2017-2019 AFEHTRN A ARSI 24
WO, ERMEH ERLE G, B4 I, Bl iRE & 2 455 00
M FERE, Bet I HRA 2013 T AR HE R KM, HEDROA
Bt B, AL T HAh SO, HAE BB & SERr, SRE VHh S5 R e a5 T Hh
ST A AR A IR BDIR LK AR A e Bl 5

FEFRIR T I, &L AR TOPSIS BURAHEL T- DL E HARRR B NGk, HAiR
S UG B (K15 BN TS 4« N5 AN 700 5 ) 11 22 57 T Iz LKA A, g%
AR M B4R v S B SR AN ZE S AT VAN H Y, M@ AR . O TR 4y
BT EC it ) B R SR B B AR AR TOPSIS B2 % S S s O N 7 i A B
MISEFTE. RHEtE s B, PPN 45 SRR TG I s W H 7 48 2012—2019 4
AR IABDIRI B SSRGS, AR SO LA 58 D9 R A0 st 1) B ARy £ 2
W, BHNHFHR S XIS G5 it .

3.6 NG

AR E SRR HN A S 2012-2019 FFAE S I BRIR UG @A S 221 8
bRiA R, IR SR ERN SRR RS, HIRG SR e, S 2de
TERRSE RNy, MR A 2 A VPN TR bR ISR 70 B I SR BUER AR R DA S B 1
PREFABME IR AR 55 SR ARE X 7 T IR R BRI A, SV Fa AR 1 L
SRR R AR . B E BRI AOERE, s T B ARE TOPSIS 2 #rik,
SE LRI AR 11 DR AR L 8 25 LU I B4R b T A9 0 FE R DA % 45 e T 237
EAF I FERE s B AR VRN T8 AR 1 LSRR 205 B AR B e AR H ] ) R SRR
B DB LU S 2 R, PR TR M- BRI £R-TOPSIS 575
FIRHA A 2012-2019 FAF LRV AR SESGRIRIEE . VIS 52
KBRS M L DL S BT 3 M B et 3500 JBE £ 45 PP 45 AT X LE 70 A o 45 SRR W -
A 25 S B LT JEE e BN 0 A - BRI AR HEAE, HR 4 2012-2019 A
BORBUEAR RIS ES, ASLeBHIZH LI, A E AN, it
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e T T AR P U L P SRS 3 AT - B OB SR AR S R R SR S VN TR RS B
o B N A B SRR OUEAT S8 5 VPG, H A R B RIFH R R
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4 HRERXEESREMR

4.1 HREITHEXX

T 4 2 P T A5 1 DX AL G 0 P8 3 DX A N B2 8 ) X e 22 22 3
e PG B X S IR A A SO A 2ETE . A1k 2018 4, HNA FEE 12
AT CEINTT FEuRRTT. BT, AR ok, gli. sk,
G R  PRRHTT ey, B, 2 AEEM UK EEM . H
F U BE D o

K41 BRRXEATEIXXIE

4.2 HiRkEIBXiEX 5

WA H R HIOIR B P s DL B AL B, S5 IR AT Ih . B, B
g LA B PR X 73, B BRRSLAE . T3 AR, LR AR, =
PHEE Y Ay, R H R 48 X AR SR BRR DLVl DX 0 B AR S ARl 2R
FAHR PR AL PR B I, Horp, HORAEEREAREDR T Fab el akafi
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i EAEeE T BT 20T, BARTT. BV ARE RIS T P
s MO . KoK PR AR H M mE M.

43 HREXBESREESTN

HRA S w8 L A AN, HhAHSR R, HARRIRA A, B
FRBHR A KR RE, AT T R SR BT e M S AN R, (R, 254
HA B X A S L A ROUR b B, AR EIEEAE, 7Rl EH R 2 53t
MRS IABRIROL VPG FE AR

4.3.1 HREILBRESTFM

Y H R A X S i AR S 52 kb o R AR, RAER 2.1 Hl
BHLX AR R ARILEA VMR A R, BAHDIRAR S . S56% 1 33, B
g, RIERAGEEIL ST 1, MEASHE 2 RPN A E; Rk, @
AP ER 2 SR bR B FEAT R A TR R B S, 15 IR BOERE H, DS AR
BRRECERE s SRS AR DR 3 A oWk RO Bk, 15 H B ORI 4L
FEFE D s Bea B P IR 4-6 15 0 HIR A L HLIX % Hh Tl 2012—2019 4Fth X A= 75
PRI 22 4 EO RO B0 S B B AR TOPSIS 286154y, JENtES R &SN
BATEUE AL, . 1R g, 2 MM Y, 3RS e 4—
e AR S E . ARG R LK 4.2

== TR =l SRR KA

2012 2013 2014 2015 2016 2017 2018 2019
1: B 2. HiE; 3. &g 4. ME; 5. HRHME

B 4.2 HitEILEH X AR EZ RN
36
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HE 4.2 ATUIH, HIRAILEHIX 2012-2019 AR S BDRGUZ B
AL o, SR T 2012-2019 EAE ST BDIRILYERF T R 5%, AR
AR R I HRRE; FEUART 2012-2014 A SIABRR IR H ™ BS54,
2015-2019 4F 3% ™ B 22 4 S G AR A il e A AE 2R, FLR R T E 2R
PR AR RIS, B MoK B S T ER R R E R AL
b T AR AL BT Mt P 4%, KT 2012-2013 4E AR 25 22 AR ZEHE T 1 8 25 41
2014-2019 FHGE BRM L AR . SR EH R AL X AR IS R
E, EAhEE B R

H A b B DX AR R A A I FE 2 . AR R TR . S B
A A o R Y S M DXt B ST S ) SR AR A LA B AR P b
ARRUEEE D . DX P L A Ae i, R ORRE PR 2, TRV, Bk, o
FERUR S TR REEAN FE . KBS ATEE AR, H A AL X L
TN TTTHEAT IR R R B © . PREE LA S IR AT RFEE R R, s+ 5
HAR R E R BE ST, SGBREMIKUCER . TKHEBR &t ©. INsmIFIRE ML, et
IKGIEHIEIAFI T, 32T A RATEDIR KRR, BRI AL B PR BE 175
@, KEFFEHEAR, A TIWAERAMMLEEFIHZ, 705K KRR,
PTH R R #T) ASE TS RRIRI TR, R ST AR, PRk sy s e fe
B, RS AR E IR SBOE, BARERAHDL, RERSIHEEZS: @, 2
BERTAR TR B, AR/ D AR, AR BEAIRVD AR R R A, 5835 ER
SR RANE DL B R, e K PR P sl I 25 R AR AR S TR R I R 40 5

Horbr, FEUASCTT 2012-2019 A FREDIRGARAE, TAKYE H it 44 5206 ¢
HHIX ARSI ST R IRGL, HET %15 3.3 bR 1-6 BT RS 2240
i, BARZERNE 4.1

F 41 BRIBRHHXAESHFRREER

T L Wil Hh4g T S SR

2012 D, =0.648027 D, =0.596388 D, =0.584583 D, =0.626964 D, =0.652048
2013 D, =0.637707 D, =0.585619 D, =0.568466 D, =0.6228900 D, =0.664639
2014 D, =0.635988 D, =0.580569 D, =0.551382 D, =0.610096 D, =0.672879
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2015 D, =0.603170 D, =0.604419 D, =0.607725 D, =0.611554 D, =0.609036
2016 D, =0.640039 D, =0.626486 D, =0.606045 D, =0.643758 D, =0.638504
2017 D, =0.680358 D, =0.660158 D, =0.682660 D, =0.626477 D, =0.611658
2018 D, =0.667863 D, =0.671327 D, =0.675151 D, =0.623004 D, =0.620172
2019 D, =0.662252 D, =0.669844 D, =0.643595 D, =0.616835 D, =0.616835

i 41, WRIEETFEAER TOPSIS RS L: 4 YAl 45 Sl A 5L, W]
PIfSH, %06 oCTT 2012-2014 SFASHIRZ R8N G R A D,, L EFER
R ; 2015-2016 FAESHIRLE G VPN E R A D, , LR 2 RGA™
YL 2017-2018 FFAEASHBDRILE G N E RN D, , AR R EFH NP ESE
Zi: 2019 FFEAERHILGEA NG RND,, BEFHUE N EEFR.

WRAEFRIR KT 2012-2019 FEASHBOIRIL LR S VFE SR, SMATT IR W, 7
U DG T T Aok 52 H AT B I JRBR, AT WM R, (AR
WHKIASE . For, 2012-2014 SRR A A IR 22 A L5 A VP Al 45 SR A ™

B, FHOMRMVIEINME & E L RARKI G AT E L RS 2 S AR S T SRR T BEAS
2, BB A AR P . T KHEE . TR 5 =k
PERMESF S EER, AR ARG A 2015-2018 FA S BDRILIZF I

BT T G2 %%, 2019 AR ZARILFNRMEL, RPFEMLTH
TEEBESPTRE . @RI RN, 764 ST EE R 8 7 A T BRI AL
iU

&

432 HREPBHXESREFMN

A H IR i X S T AR SR 5 & U db o R EIR L, RAER 2.1 Bl
BHLX A2 ARG AV R bA R R, B DCHR PR A . 45437 3.3 £t
I3 Hr-EL S BRI 45 TOPSIS BRGS0 B, 45 HH H 7R 48 o B4 X %1 i 2012—2019
S X A A IR 2 A BRSO 45 B AR B S BRI B0 TOPSIS 454 134), HLk4s
RILE 4.3:
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—— AT =TT ZEMTT e AR e E T
6 -
5
4 4 % % \
31 |\ ke ik \ \—x
1.
0

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

1: B 2. fid; 3. P& 4. FPEH; 5 HRILTE

B 4.3 HINA P X AR R Z R

HFE 4.3 ATLRH, Hla P X A SR EDROUZENE, Kb, &5
2012-2014 SFA S ERRIUA ™ E 52, 2015-2016 AR Ay 246 2%, 2017-2019
SRR O 3 A M 2 g BT 2012-2014 AR AR S FRBDR LS5 T & 2o 4
4, 2015-2017 FBHEIGE BRI %K, 2018-2019 R E W w2 5E
i; ZINTT 2012-2015 FFAESHELRG P EFESFY, 2016-2017 FIHAELRILA
N, BRI EAEL, 2018-2019 4FE X R E B ARG, HARTT 2012-2017 4F
ERIBORGUAERE T E S, HRERRIUAE, 2018-2019 FHAR Ay h 45 22 446
¢: FEVUTH 2012-2017 AFAEBHBORGUYERE T8 22 2555, 2018-2019 ik F|
B Sy, EAREPROL R,

A R S e T AR R B, SR R R R R R A K B A
BERAE, 770 AWREFE . RKEESZEPEER, Hila b
X FE LR JUAN 7 AT IR R B O IR IA ORI R, PR Al = U
&, AFEEG R TR B BRI 2 Sees, TIAERED LGS
FFHRE 12 a5, R 7K AL BRI & 75 56 3, i) 8 AH JCR & B2, IR AR §11 7 B2
WSRO @ KERHY, RIARBTEIFI A, BIRRIERAE, #
AW X ARSI TAE, FRARA R A RE A A &, 3 s bR 28 M 0 B0 F A%
@ . s BB B AR K F I IE SR, EHEPAR TR R, #BOH Ok
WA LB, 980 JE ARG g, R R fENY. E4)E
TSRDEHG @ IRAMRMECIH, RUETT- 2 M@k, mlk e,
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RIHA R 7 B KSR IIEA R RCR, @ ZKIRINER . il A7 Bt

FEIKBTIRBRZ X, BRI b R KR SR AT

b, M1 2012-2019 FEAESIBDROAREOR, WSS H & 5% 1 5 i
WX ARG S LT 2 RN, 3T 5757 3.3 b IR 1-6 AT A 2 e vHl

AARSE R WK 4.2:
42 ZMHTHRESHRELZEESR
G B il rh &% fad: 8 ™ E
2012 D, =0613174 D,=0718652 D,=0.763765 D, =0.713039 D, =0.650888
2013 D, =0.624045 D,=0.718482 D,=0.743695 D,=0.702168 D, =0.647891
2014 D,=0.623098 D,=0692699 D,=0.732418 D, =0.712597 D, =0.656043
2015 D, =0.618109 D,=0.695137 D,=0.726682 D,=0.722218 D, =0.660231
2016 D,=0.631853 D,=0.693094 D,=0.730752 D, =0.740510 D, =0.648306
2017 D,=0.632625 D,=0.705823 D,=0.737070 D, =0.741336 D, =0.649009
2018 D, =0.631754 D,=0.709838 D,=0.743871 D,=0.737752 D, =0.642705
2019 D, =0.665014 D,=0.720522 D,=0.724622 D, =0.713043 D, =0.624533
g 4.2, WAL IR TOPSIS FRiGLEA PPk 45 Ltk ar JFin),

PAFFH, 22T 2012-2013 SF ARSI 2 228 GV 45 RN D, , AR % 2EH N
&5 2014-2017 FASHIRLEA PN S R H D, B# K2 D, , ST E LR
DUEEAR T B A5G 2018-2019 FAE BRI LE A VNG RN D, BB L AHRY
BB PR, R T E R Y

WA 22 1T 2012-2019 FABHELRI LG VPE AR, SRR RAE tH, =M
T RAESHEDRIURET MGE . Hd, 2014-2015 4E 22 00 i AE S 2 e 4555
PG R ECA D, HHRE D, AL, RIAESHE 2R E N5, H
P T B G 2016-2017 AFE HASHET 2 2 ROUEION ™ E, i85 = MTTi4E
BRE e ARB SRR, 78R AT 22 M T 2014-2017 445 =ik 2% LA
ERBGE A PR, A AR A I A B PTIR N BORI A AR IR . RN
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VREPA = S DU T O AHE S EA T, BB S5,
AT RIE. HEBRERENZ HMGERE T, ERTEELGH T
2018-2019 == M i ARSI 22 25 I BN AF S5 ), (H IR 1 08 2 455 4%,
AR RS

4.33 HREREBRMXESRETMN

YR H R AR i X & T A S IR S S5 R ORI, ARER 2.1 T
N X A AR A VPN TR R R, WA bn B . 2565 3.3 48
X HT- B I 4R TOPSIS BIg I S BR, 15t H ok 44 48 f b X &% b 7l
2012—2019 FHE X A=A 22 4 HL A RO H0C S A8 ELOBORIE ) TOPSIS 474
%5, BikgE R WK 4.4:

== KFHTT =TT

2012 2013 2014 2015 2016 2017 2018 2019

1. Bfde 20 i, 3. h& 4. JPE; 5 RIEE
4.4 HINE R X AR EZ &R
H P 4.4 FTLATEH, Hi 8 AR S X AR SR BRI Bh AR (A K, ABE iR
wEAERE, HH, RFATT 2012 A S ERR G ™ BE 552, 2013-2014 SEFEAK
BRI P EELY, 2015-2017 N [HE P E Y, 2018- 2019 AR 5 R A2
AR AT 2012 EAESIAEDIRI A Th A5G, 2013-2014 4 FEIK A2 ™ HAELL,
2015 4E 0] 5 & rh 2482, 2016-2019 FEiZ W Fa i Tl 2t 425 2% .
HIRA 2R B i X A, BAER, AR dbF RIE. AR R
IKEHR AEMRIEMEEF S, R HINE EERRM™ WA= A B ol &5%
TEMI 772 X o AR A VP A R, HR 2 AR Fg i X A BL T JUAN I T gk
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TSR R B @ SEIRTHRMOKITECIH, K SRAEH b, fedtpol k&,
N5 55755 B AR RERIBIIG TAE, B B R AR MO 2057 A Je 1) o
@RI KIA B9 ALt B 77, W DK IR A SR E , $TH e R ar B i =R,
fRBE K BEIRIEHA A A, A ARG KR, @ HuRTT/KEEBRE /1, $RT-A K
BEMLI AR, (e REK BRI RRAIT AR, Boi . #J0. RRSEEHIEREIRM
HMHBAR, $-THAEREIRAIE U, A KGRI @ st or i
B, I B AR BHIR IS B Bia . MR B A TARHERh 4 AL S A BRIR L R
IR o

Horb, SPUTT 2012-2019 SFEAESMBLIRDUARMER, MRS H & 5w i ol
WX AR S LTS R R, 3T 557 3.3 b IR 1-6 34T A 2 4 PHl
HAREE R UK 4.3:

K43 FERIHXAESHEZEER
T Ll il &g e P

2012 D, =0.660607 D,=0.689226 D,=0.711714 D,=0.695192 D, =0.614940
2013 D, =0.640936 D,=0.687459 D,=0.706160 D,=0.706614 D, =0.645160
2014 D, =0.640438 D,=0.688835 D,=0.707325 D,=0.707906 D, =0.646370
2015 D, =0.647430 D,=0.699785 D,=0.723192 D, =0.690637 D, =0.626065
2016 D, =0.711780 D,=0.743234 D,=0.695065 D,=0.616477 D, =0.582327
2017 D, =0.736768 D,=0.737633 D,=0.684386 D,=0.605011 D, =0.566205
2018 D, =0.713738 D, =0.716168 D, =0.686617 D, =0.608505 D, =0.569854

2019 D, =0.702036 D,=0.718371 D,=0.665784 D,=0.609954 D, =0.574770
gEAFR 4.3, WAL FRAEMA TOPSIS FRiGLRA PPl 45 Ltk iy JF ),
PAFF P T 2012 SRS R 2L G N 45 RN D, BB LSRN T 4E;
2013-2014 FH SRS TMER N D, , £ LEHZYN™E; 2015 FASH
BERETEPMES RN D, R LREH NP, 2016-2019 FASHEDIRILL AT
MERAD,, ETRE T EER.
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WHE-Fon T 2012-2019 FAESHBORMEEETEAE SR, BT UE T, Pt
MR ARSI R IR iR a, B PTs), (ARG R Ak ms
Ko Hrh, 2012 PR TSR R LE AT REND,, (HHERED,
MBI, AEARUEL T B H R B 2013-2014 FFAR L AR T
NS, AR ROAME, S5 FmiTAESHE 2 2R EdE, 7
HJFRTETF 2013-2014 45 il 25 S Sk g L B R A P BRI R, sl
H AR I P & . AT N BORE Y (PMA0)SE SR B . AL IR E SR EE . Tk
M Ol ARHEBCE S ECS IR R, KRG GRS ™ #2015 4
AR HER N EIE RS, W AR FTifi; 2016-2019 4E-Fi i £ A3
52 AR AR R, H ARSI B e P SR S R L AR R T
WG, ERMBORGSE RIF, SRR .

4.3.4 HiRdEEPXESZ LN

RIEH N A BB X S T A S S &5tk KRG, RIEE 2.1 Hl
BHLX AR 2 AR AN TR A R, A DCHRIR S . 45637 3.3 44t
I3 HT-EL BRI 45 TOPSIS BRGS0 B, 45 H 7R 48 ma B4 X %31 i 2012—2019
SEHR X A BT 2 A EUB O £ S BEAR B BRI 2 1) TOPSIS 256159, Bk
RILKE 4.5:

——[fiFa T == KT

e

2012 2013 2014 2015 2016 2017 2018 2019

1: Bh; 2.l 3. P5E; 4. BHEH; 50 fHPE
B 4.5 HNE R XADHEZERA
HE 45 n LA H, HilNA R X ASHEDREEDIRTE, Hr, B
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2012-2018 FAEEAEDIRGUASE T E W5, 2019 FHARNRM L 25N KK
7 2012-2016 FASHEDRGUEGE T H 8 2 255K, 2017-2019 FHEA N %
EER, R ELT .

Hl AR TREWLX, FHhmbE., He RS EXE, SEEET
WA A, ARV R RIEE R, KR E . RIS AV
5%, HNE MBI X ZEMN LT JIA TS AT A R v ©. @ik ns
ek &, IR B &%, FERIRE R MEELT, KRR, 8.
T A MREIRIEEIE SV EE: @ FRBMRARAE, (R4 TG /K IR
FIEAAIE , s B REBR B, PR BTRIVEAE: ® I Tk A A A O) 1 B
SEFAFEIERIX, St b R J5 A AR AR, TR . ALHE R Tl
MV IRTHEAL I B, ORI AR S IAEE R S e AR R A R R %, @, P)seEit
RBEI5 Y Bia AR, B AV R K PR SHE 52 58 b (2R R, O
RRRIGRFEE, #RAESEEX; 0. REREEAR, @ TIEDNSE R
FHRCR DA S B SR R T R R FH 2R, AR Ll /KoMK FBI S R G 5 B v L LA SR &
BB E RO, I RE LGN T, (RER 224,

435 HiRdAEBbRESZETFM

WA H A T R A X A T ARSI S 2 A s KRR, RYEER 2.1 1
N X A 2 AR EE AV R A &R, AR ST AR S . 456 %797 3.3 4k
P Hr- B Bl 55 TOPSIS BRI D BR, 45 Hi H k4 74 7g & 4 [X & 1l
2012—2019 41l X AR PR 22 4 H 0 BOBI & 5 PRAR ELW ORI 2 ) TOPSIS 434
5o, BARZRIE 4.6:
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—o—Hr N === N

2_
1 - A ¢ ¢ ¢ |

2012 2013 2014 2015 2016 2017 2018 2019

1: Bh; 2. ol 3. P& 4. PEH; 5 HRIDTE
& 4.6 HiNEHAEIHXAESHERZERN
H & 4.6 ATUAMS Y, H & usHh X AR SR EIR U SGE T, AU

MR M, H, HEFM 2012-2013 FASHEDRIA @ %L, 2014-2019 4F
BN REE R I 2012-2015 FAERFAEDIRGUR E T Hh 5552, 2016-2019
FRFRE RN ESR, FEERSRHE.

48 1 T 0 [X S T 9 KK PRI TR X . R X AR 2 e 4 o P,
[ 2 A AR AR DIREIX . AR SCRAT /RTEIX, W7 B2l /KRBT igd & =F
L ol RAEA S L TR AR, HN A PR A X AL LA T T kAT
IBRIAREE R © . EEIRFM R ECH, HRGEAK, IBBHOMK, KK
FiR, RAAESFETREER: . REREHEA, RORAKIEES RIER
HL, PRTHE T BRI IE AU, BRI AT BRI I #E: © L FRTF Ui B AR I B
A, TG T AR SOEARHER, SR 2 ARSI, SR KA,
PABK BRI IE AR, FRACE RAETR RS @ InsaIs iy B 5, 5
ELE MM A PIEAE R, HIEMSSER, WIS IR AR ], ER
BRI ELRIE PR R, REEEIDKEANG X AR L4 ©. SUd B,
WIS AR, (R T S R, AT ARSI T, ORES - BRI 22 4

Horb, I 2012-2019 FA IR G MER, WS H IR A F500 05T
X ASHE SA T KRR, 2T F15 4.1 h B IR 1-6 AT AR L2 vHh,
AARGE R WK 4.4:
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R 44 REMNHMXESHERESER

T L il A5 FEEE W=
2012 D,=0609750 D,=0.723607 D,=0.821877 D, =0.777087 D, =0.646272
2013 D, =0.600567 D, =0.713303 D,=0.819889 D, =0.775971 D, =0.653134
2014 D, =0.642375 D,=0.741445 D, =0.794256 D, =0.726636 D, =0.618817
2015 D, =0.642859 D,=0.762177 D,=0.800151 D,=0.720575 D, =0.616636
2016 D, =0.681300 D,=0.755680 D,=0.754382 D,=0.672257 D, =0.591450
2017 D, =0.696033 D,=0745265 D,=0.717851 D,=0.663822 D, =0.589231
2018 D, =0.698704 D, =0.694232 D,=0.685505 D, =0.666525 D, =0.593271
2019 D, =0.760868 D, =0.725684 D,=0.689345 D,=0.641713 D, =0.528906

GEGR 4.4, WARIETHAEME TOPSIS IR LA AL 45 SOy B, w]
DIAFH, IGE I 2012-2015 SR G WAL R A D,, Z2FEH NP,

2016-2017 FABMIRLEAIEE RN D, , EXREFY N, 2018-2019 4
EERR RGN ERAD,, EEREEFNENLEER

e E N AR S ERRULE VPG R, BT RUE H, IEE 1 2012-2019
FAR LR EBELF, ZaBEREBBMER. Hr, 2012-2015 ik
ENAEASIRBE %2 A G5 VAl 45 9L B0l 1 7™ B 55 GO i A8 il T 2 4
g, BEARIEDIRGLREF; 2016-2019 ARSI 2 25 RIBEEE B RML A
B, EERMEZRIIENREEE, 7TLUE H 2016-2019 4E1H], H B MR
PRI /UL ERE ST ERIX SR R A RMOKI B H ST ST

e Je R EESETE I, 95 0CH 2R AR & L AT N RTREA) (PM10) . — AL
THEMRELIRE A A T TR S R R RO

FNEYL, RAAGIGACIRO o e, BARARENMPI SRR L, £F

MG I LT (H2 2016-2018 SFAESING 2255 BV, H 588
ML, MOREBHFFEERIE.
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4.4 INGS

A E AR TR T . JEAT AR AR TOPSIS PR SOt (0 B e i S5 A A 2o 4
PPN ERIR, 6 H IR AN T 1 AR S B R GG AT 45504, 45 RER -

(1 BRA. KK KT PR EPnT. B, HE M SEHX
AR AR ER IR AN, HRAESTHE RRANm, 59 R MA
B AR NN ERERTE, A ROUBERT, AW .

(2) Hil& &N 2012-2019 FEA SRR F OGN R AF, 4057 14
iy B PR RFT . 62 M S X A S e 5 BT, A
SROVRCHIR . Hidr, 2019 SFEJOKTT L KRS R EPI T PR
I 5 DA H RN A A e AR BRI ), A AR R s 3BT &5
s BT PR AR R RIARE, AR AEBPEREE: M,
R RBITTAES ZAEHARE THhaE, FRERAN T K15

(3) il X A EA s, W22/H 2016-2017 FFEASAEDIR
VL2 2T RIE R DA B R K AL B T AR A it R TR N SR ) 4 HA 9
B RNRZESA B UL TR Ok SRS R R, ASRE L%
YRR PR 2013-2014 552 K0S Gl O R R IS A AR S IR BRI UL A BT
WA, EBZRER B TH, RIHT 2013-2014 F ARSI S22 R MK B
Hy . O CL BRI A A RO AR . FE R E R R IR Tl Rk HE
e TR T AR R ANREA ESE R, A%
AR PG 2
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5 ZRERE

5.1 FELD

WICEET XA AR 2 A LS, M X AR AR 2 AV fabn i R,
25 G IRAEVE I B SRR BUE . 18 BB AR 2 B M U SR B A 0 B, SRS
XM IEUTERARME TOPSIS AAHBIEEE, o HLpk SERE e BETH . IWhUs B I S AT
SR, S5 HIN 2012-2019 EAEAR ARSI EDIRGL, KL S RRIRERRS . DY
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