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Research on emergency management capability evaluation method of
natural disasters based on set pair analysis
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Abstract: In order to improve the effectiveness of capability evaluation of natural disaster emergency management,
the set pair analysis theory is introduced to establish a capability comprehensive evaluation model of identical,
different and inverse five-element connection number, and the certain and uncertain factors in the emergency
management are treated as a whole. On the basis of using expert credibility to consider expert weights, the uncertain
AHP is introduced to determine the weight interval of all indicators and converted into precise weight by combining
set pair theory, then the capability evaluation model of natural disaster emergency management is constructed. The
effect full partial connection number is used to analyze the development trend of each capability and realize the
dynamic and static combination of capability evaluation. Finally, two cities in different regions of China are taken as
examples to evaluate the capability of disaster emergency management and compare with the survey results. The
results prove that the application of set pair analysis theory in the capability evaluation and trend analysis of the
natural disaster emergency management is scientific, effective, and has the value of popularization and application.
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Table 3  Natural disaster emergency management capability evaluation level standards
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110.190,0.237] [0.231,0.342] [5.605,7.013] [1.348,2.070] [1.000,1.000] |

AR (12) A (13) R4S 2B — B R S, B HAE 0] 5 W,
[1.000 1.949 15.244 4.115 3.932]
0.513 1.000 7.821 2.111 2.017
S,=|0.066 0.128 1.000 0.270 0.258 (29)
0.243 0.474 3.705 1.000 0.956
10.254 0.496 3.877 1.046 1.000
W.=(0.4817 , 0.2471 , 0.0316 , 0.1171 , 0.1225) (30)

NREI AT E AHP 3k AR — B 2OR 095 BV, 5 X0 — BN s 4 S 1 — B, E X —

HEREAR Y Cl =

/\ max n

n—1

Ut IR S, B RRRHIE( 5 X — B0 . CR =" S RI B

— AR, FTAR R B AL n R &R AR FE— GO, Y —BE LR CR<0.1 B I TA Ay 4] W 4 B 4+

H—EPEER

THAAS BB S, 1B RRRIE(E A, =5.0015 , CR=0.00038<0. 1, P\ Ay iZ 4 Wi 42 14— 380 ] LA 42

2, BRI SRR T RE R BE AR AR )2 A 0 e A ot — SO AR
HEF(14) ~ K (15) AR — G A5 br)Z N 2T REJ1 7 T2 PEAGFE AR AL R X 8] .

W, = ([0.409,0.5417 ,[0.144,0.409], [0.022,0.041], [0.107,0.151], [0.104,0.168])
KRR AR X 0] W, 5IXEI[0, 1] R RT3 3t 20 (21 ) AT X ] 43 B35 Ak B 2R 50

(31)
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M, =0.409 + 0.133; + 0.458;
1, = 0.144 + 0.265i + 0.591]
My =0.022 + 0.019: + 0.959; (32)
(, = 0.107 + 0.045i + 0.848
ms =0.104 + 0.064; + 0.832
IR (22) , THEPEM AR MRS 2 e X 8] A EL A, AR I — R Ab B
2= [prpaspaspesps] = [0.453,0.264,0.030,0.123,0.130]
0 = [41202.dsrdurgs] = [0.194,0.164,0.219,0.214,0.209] (33)
FRRE(23) A3 W PR v, " A EERE u, T R EEIREEN w " BRK TR
wy "N A BN s T B RACEEE w,
w' = [0.460,0.227,0.034,0.137,0.142 ] (34)
[ B RG4S L 0t 326 2 e HABFEAR G XTI B w0 ™ 0y ;) A3 R HENNZ 3645 N 2MERETT u,
N R RE ST w, N EWREREST u, BIFEHIAEE , 2 88 AR IR A B — g8 i 5 HAh — A8 bR A (.
w” = [0.298,0.528,0.058,0.116]
w, = [0.545,0.265,0.063,0.127] (35)
w! = [0.489,0.229,0.141,0.049,0.092]

w, = [0.540,0.171,0.048,0.241]

BV FEARAE R w R/ INFE— 8 TR B L S e 7 G 10 46 b 1 S 2 W ) o 34 it sk K 1 4%
FBUR KL S H8 R AR ILAITAG HE FRxT B 2R 93 N 28 LR B R 1 e B K, A DCHB I TAEHEAT A SR K
N 2 TAER RIMsR LIS P Z i ik S
3.2 HMBEIFMIRE

FEXT W BLFN S T HE [ R 9 N 2 B 0 SEPRAE O, A0 10 A AH B FARYE R 3 BIRE SR
£ FIEAG R AR T EE 0T R, A5 B BE S PEAN AE BE R, 9T 456 B R AR P b AR, 8 i 50 (24) At
(25) SRAF TR R ELIR]) 5 2 BE I PEAR RS AR 26 1 3153 45 B Rl B 22 250 (Rt A B, 1509 1S 1 il B
FEO HR W 5 k6 iR,

®5 STBRHEITER(WE)

Table 5 Multivariate connection number and calculation table (W County)

PR FLICHE R AL Y BRSSO fR 5% 2 5L

HENZ bt &
wsE RiF g #E %E u A R 7 S v B <E.2
V=% 0 TR it 0.460 0.20 + 0.20i + 0.30; + 0.20k + 0.10! 0.10  [F# 0.56  0.55/  0.01 IE[
Biifie 1 e 5RE 0.227 0.00 + 0.10i + 0.10j + 0.50k + 0.30! -0.30  JBH 0.00 034 -0.34 1A
0298 REGHIAEEM 0034 0.00 + 0.20i + 0.40j + 0.30k + 0.10! -0.10  Ju¥ 0.00 0.50/ -0.50 fif
Bjj g 4% 0.137 0.50 + 0.20i + 0.20j + 0.10k + 0.001 0.50 [ 0.53  0.000  0.53 IE[A]
IV 2 BT AR 15 0.142 0.00 + 0.00i + 0.10j + 0.40k + 0.501 -0.50 0.00 0.320 -0.32 fila
At 1.000 0.16 + 0.15i + 0.21j + 0.29k +0.19] -0.03  Jz#H 0.33  0.40/ -0.07 1A
Mo fElUEEAES R 0.545 0.10 + 0.10i + 0.20j + 0.30k + 0.30! -0.20 feH 0.53 0520 0.01 IE[
e N 2GR 0.265 0.10 + 0.10i + 0.10; + 0.30k + 0.40! -0.30  JH 0.40  0.431 -0.03 f[m
0.528 IVESITE SEgi] 0.063 0.00 + 0.00i + 0.10j + 0.30k + 0.60! -0.60 Ju# 0.00 0.34 -0.34 fi[m
N A BRI 0.127 0.00 + 0.10i + 0.30; + 0.30k + 0.30! -0.30  Jz 0.00 0.54 -0.54 fam
Gt 1.000 0.08 + 0.09i + 0.18; + 0.30k + 0.35/ -0.27  JZH 0.39  0.471 -0.08 faf
N 0] PRV 0.489 0.10 + 0.40i + 0.20j + 0.20k + 0.101 0.00  Hy 0.33 0371 -0.04 fifa
NLRE T Bk Ll F BE 0.229 0.20 + 0.60i + 0.10j + 0.10k + 0.00! 0.20 [ 0.29 0.000 029 IE[q]
0.058 B2 y7 Rk 0.141 0.20 + 0.20i + 0.40j + 0.10k + 0.10! 0.10  [A]# 0.67 0.72L -0.05 1A
W7 22 e i R R 0.049 0.40 + 0.40i + 0.10; + 0.10k + 0.00! 0.40  [F]%4 0.37  0.000 037 iE[
WG P AE 0.092 0.20 + 0.20i + 0.40j + 0.10k + 0.10! 0.10 A% 0.67 0.720 -0.05 fif
A1t 1.000 0.16 + 0.40i + 0.22j + 0.15k + 0.07! 0.09  [F#H 0.40  0.35]  0.05 IE[
N2 BB L] 0.540 0.30 + 0.20i + 0.30j + 0.10k + 0.101 0.20 [ 0.63  0.68] -0.05 fif
KHeT) p& 2 dvails 0.171 0.20 + 0.20i + 0.50j + 0.10k + 0.00! 0.20  [Al# 0.66 0.000  0.66 IE[f]
0.116  RIFWEEHAES  0.048 0.10 + 0.40i + 0.20j + 0.20k + 0.101 0.00 Xy 0.33  0.520 -0.19 fif
RAGAL JGETTHLE  0.241 0.20 + 0.20i + 0.40; + 0.10k + 0.10! 0.10  [A]% 0.67 029/ 038 IEMm
&t 1.000 0.25 + 0.21i + 0.35 + 0.11k + 0.08! 0.17  [Fl#% 0.63 046/  0.17 IE[A

BATE 1.000 0.16 + 0.21: + 0.245 + 0.21k + 0.18! -0.02 R 0.44  0.42] 0.02  IE[q)
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Table 6 Multivariate connection number and calculation table (S City)

PR FLICHE R L U BA 50 i 5k 7 4K

D2 EiEtan~ E
" RiF M B % “ S WIE . 2
;g%m I T 5 it 0.460 0.60 + 0.30i + 0.10; + 0.00k + 0.00! 0.60  [F]# 0.34 0.000 0.34 IEMm
%2%8 eSS HRE 0.227 0.20 + 0.00i + 0.40j + 0.10k + 0.301 -0.10 ¥ .00 0.85]  0.15 IEf
KEEHEREM  0.034 0.20 + 0.10i + 0.20j + 0.20k + 0.301 -0.10 0.60 0.597  0.01 IE[A]
B g T4% 0.137 0.40 + 0.20i + 0.30j + 0.10k + 0.001 0.40  [H]% 0.59  0.000 059 IE[A]
INE=YINi¥aais 0.142 0.40 + 0.30i + 0.20j + 0.00k + 0.101 0.30  [H]% 0.67 1.000 -0.33 fi[a]
At 1.000 0.44 + 0.21i + 0.21j + 0.04k +0.10! 0.34  [a$ 0.58 036/ 0.22 IE[
Mo fEHUF RIS R 0.545 0.60 + 0.10i + 0.20j + 0.10k + 0.00! 0.60  [H]% 0.60 0.000 0.60 IE[A]
%2528 N B R 0.265 0.40 + 0.30i + 0.10j + 0.10k + 0.10! 0.30  [H]% 0.43  0.40/  0.03 IE[7]
IS E SEst] 0.063 0.40 + 0.30i + 0.20; + 0.10k + 0.00! 0.40  [F# 0.48  0.00 0.48 iE[H
N S BRI 0.127 0.50 + 0.10i + 0.30; + 0.10k + 0.00! 0.50  [F# 0.67 0.000 0.67 iE[
&t 1.000 0.52 + 0.16i + 0.19 + 0.10k + 0.03! 0.49  [F#H 0.56 0.11  0.45 iE[
N 21 B4 0.489 0.10 + 0.30i + 0.30; + 0.20k + 0.10! 0.00 ¥y 0.46  0.490 -0.03 fam
’%%ﬁséj Bk &l BE 0.229 0.60 + 0.20i + 0.10; + 0.10k + 0.00! 0.60  [Fl#H 0.43  0.00/ 043 IEMm
B=y7 Rk 0.141 0.50 + 0.10i + 0.10j + 0.20k + 0.10! 0.40 A% 0.44  0.46/ -0.02 1A
I 2 7 A 0.049 0.40 + 0.40i + 0.10j + 0.10k + 0.00! 0.40  [A]% 0.37 0.000  0.37 iF[A
EY RS E FECa IRl 0.092 0.40 + 0.10i + 0.30; + 0.20k + 0.00! 0.40  [f]# 0.62 0.000 0.62 IE[
A1t 1.000 0.31 + 0.24i + 0.22j + 0.17k + 0.061 0.25  [A% 0.46 0300 0.16 1E[7]
N 2k B R BB 0.540 0.30 + 0.00i + 0.20j + 0.10k + 0.401 -0.10  JuH .00 0.790 0.21 iE[
%ﬁﬁ? PRI ] 0.171 0.20 + 0.30i + 0.30j + 0.20%k + 0.00! 0.20 [l 0.47 0.000 0.47 IE[7]
PR/ R i 0.048 0.10 + 0.10i + 0.40j + 0.20k + 0.20! -0.10  Je# 0.72  0.751 -0.03  fi[a
FNG VAL BB BEHLE 0.241 0.30 + 0.20i + 0.40j + 0.10k + 0.00! 0.30  [A]% 0.63 0.000 0.63 IE[
a1t 1.000 0.27 + 0.11i + 0.27/ + 0.12k + 0.231 0.04  [A]F: 0.81 0.46/ 0.35 1L
A 1.000 0.39 + 0.18i + 0.22j + 0.11k + 0.101 0.29  [FI% 0.61 031/ 030 IE

33 R

AR L3R R S SO ) 5 2R R4 5 eI R BUR RS HHEF R, W B AR ICH B A LR A
RE IR 2R BREUMEL o h9-0.02, BETIPFAG SF 0 — B0, BMAR R A S 35 173 G, i e 3 IX., HLPY By &4
AR AR KON 0.02, F W% 81 TH B2 A BRAE 1 0UA 855 9 15 L7 1) 4 J i a3, B 0 B AR AU B s 1
18 ANRE S PP FE R, A T R S A F R -5 S 4 B A B AR 24, o U I i B 9 0 S B BE T Ak T — JBOKF
1S T B ARICE NG PIEE 5 RE IR R R AL (E Y 0.29, BE S5 m T RIF” , BIRRJEEH AR 19
G, ol S X, H U BrON 2 ik R8O 0.30 , F WL A BE 1 4k ZE 1 b A9 3K 5 1 18 AN RE 1 PFAG 1
bRAp AL TR B SR AR 20 22 T SRR b, BB T 7 2R 9 T A B b U AN R R

TEHENZ A5 b5 rf, W ELBR I SE R RE 1 o0 022 KA1 ey 3 TRE 1 100 = — B K F | HLE G i fig
JIFNE A BE T BIAL Toi S H4 X, e R R 3 B A7 1), RE DR e XU B e, DI L 4 L A LA A T
PR TR A B, LB i T 75 v 4 o B A F AR L, U MOtE A T B I B R AR IR T, - kh 2
ARZEHE” “feHUE BB S RAT” - BRSO RR 55 5 S TN SRR RE SR m T — i R 3 TURE
J1¥ e BAF” BRI SR RE T A A eSO R 3 21 9%, DUB R0 I ik AR %00 0.35, BE 1A B
o i A A (AT AR i/ B, F A OGTE AL T RO IR AR N 3R, B A S 0N, e BURF BB L], AR OT
WAL TAE,

TEARPRZ T, W EA T AMESRAE T S FEAR AL T B2 i — 0 KF MR R A S E | 45
b SEAUE AL B A A B DU B ROV I 38 R T 0 {EAX D 0.01, KP4 v #a #4555 , i Hofth 6 > fi 4
8 DL 207 i R 28 K02/ T 0, S B 3 I R e DAL 22 , S A XU AN e 8 v, IO 5 | S PR SR 114 o J3E
Mo STA 4 METRA RS I HIAE T — B KF g br SO H A RE 17 e B R B
e, W7 BRE AR R R IR TAR B S d TR I %
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RSO FEXS AT IR L 2 F AR 9 I 28 BRRE 1 Al b Mt T 200 R R S SPGB Y 3R i T 4R
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Hrfi e FE PR JE T L G0 {5 BEf E L ORUEE, 5SRO, 4 i B 28 0O 22 0 B BE ) A I B A v, A
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HUBET1 70 5 — ML AN RAF K-, 5 S Pl BURE A — 2, TR PA 25 b X 278 BLARE ) 15 25 M 28 5 i SR K1
JERANT I o W EL (R0 2 T BE T 0 S v A RE T 48 Ak TSR S X BB T R KU DR R A B PR R
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