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Abstract

Community plays a great role in emergency management, and community emergency prepared-
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ness is the basis of community emergency management. In order to reduce the casualties and
property losses of urban communities in the face of emergencies, the emergency preparedness
ability of urban communities is evaluated. In this paper, the evaluation index system of urban
community emergency preparedness is established, and the evaluation model of urban communi-
ty emergency preparedness is established by using improved catastrophe progression method,
and Harbin community is selected for empirical research. It shows that the ability of building emer-
gency evacuation command and coordination, emergency insurance and emergency social psy-
chology needs to be improved, which can be improved from the aspects of covering the community
by the superior emergency command platform, building and perfecting all-disaster insurance,
community public facilities, building insurance coverage and community all-disaster insurance.
The evaluation results can provide guidance and reference for further improving the emergency
preparedness ability of urban communities in Harbin.
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FEX AR IR TG EAR R FEAR T, RPN AL E IR A S HA TR . sk XN 2fe
R 1 EAE R R BN 2 A Fh 2 480 E 0 FRAR R ANE B AR 71 IARAK, . 2020 4735 et filh 28 82 15 A2 DAk
FEIX FERE S B4 b i S B T E k2 Vs [1]. 2022 4F 6 /) 28 H, S1iE PR it /e B sttt X % 8t 45
B 2 TR R UTRIAEIXOR, RETAE R, IR E B, $EENSUR N R R B 25 KF
F5SEI T VA BRI R IR

— 5T, WAL B 2R RORTE . XL (2018) WA B 78 30 T 4 X N S AE A BE 71, BT T Ak X B
SRV IEFAA R, 7 4805 20 D ZH8hn M 51 > = Aa bR A 2] RIS A (2021)i8 H 5L
BRBI FEI2 AN ST IRVEA] A R 8 B Bt 2B K 15 B R B VP FE AR AR R, B TR SRV W20 2 S )
PN FEARR RIEAT B IE 583 [3]. X2 REEA(2022), #T 4R HE, i /R IEEAZ R gty i vp 2
B Bt R o 1 P AR SR RE TV AR bR R [4]. 55— J7 T, WAL X B2 Re 1PN T2 « BREE A5 A (2021)
32 F R F o T R R R T R A A A 8 36 DA F A B 2 BRI TR [5] . R T4 A\ (2022) 4 2
TR KL - W40 = B (I T 38 R 2 R VAN AR, 18 AR AR R T AR AR AL [6] . Eh AR
(2023)5F /K ) T AEft LM vi 2 BE AT HEA TR, 22T PHFWMGSM SR EIEN AR, R E R ik
TEFEFRALE [ 7] IXEEPPAL VR sk s, AW SR BRIV J7 V5 O I R AR RS, TR
RAG G AHGERTABARBEAT HE P 5 B AR W R 2= g AT HE Y S503E B SRS R E A T NG FE bR
BEATIRAURIHE P, 8 Ik 308 MG JR V17 3 7T 4 XN 0 82 S rtE 4% B D AT PRAT, R EIA: X L S 4% e U7 AE
(A R RN RIS 2 b, 0P L R S e 25 B 88 HE R SR L

gr ERTUR, R T A XS e A B ST AT VP, AT DM AL R X R TR B %A X AE TR R
RPN RSB RE, WFARM T, REN SRR, ARRFRIEN G
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BEAT A BRI RIRT o TGS T PP 4R FR AL T IR AL XN 5% - AE55 - BEUHORLAR, RS T AL X N 2
HER B8 I VAN J7 15 328 b SRR o R e L ) I DU % 502 Y R AR ik

2. Wit XM REREEDTMERERN9E
2.1. ¥4t XIEie

PIEAL DX REWS OR1F AT RPEE R R M BE SN VEAL X, FETHN RO HAS, X R ILFATE), X TAhk
fypp e g BEAT G OARAE, ERESEHLE, RERgVEAEfENL P IR R, SRR & BN GE H B [8].
PEAE X TEA B RS AR TURTE TR . FIPEAL DX B R T AU Sk 0B R R AR R, £
RKFA RIS BEUE I AL X R 2K o
2.2. VfriEROT 5L

T A DXL S A AN T8 ) 2 SR T A XS B RE A VRO BRI, T DAVE A FiE bR i DL AT T
T A XS RV B SE RGO, S B R T A DX v % 3k PR ) R, T R e R A T A XS
TR B TIVE AR R [9]

AL B AR S SCRRAT S T UIVEAL X B i, WP MR IR E R, RIEETIE R - 1255 - s
FRSHIE SLVF TR bR AR REAT B — BT 5635 . A SCRIFTSIN B F8 b G5 S R SRSCHF BE /0 AR XL
SREERIE R @ FEIXEEST ORRE . AR XN B R B A XN S 2 DB
Table 1. Evaluation system of Harbin urban community emergency preparedness ability
F 1 RMRRETmH XN REZENITN TR

— YRR YRR =/ T ey
WMEe /7 C1
T he /) C2
e FUE AL A ) 2 AL S AL C3
U A5 W C4
RA R A LS AR /NI 5L C5
PP RFCHFRE I B2 RA TR B R TAETT R E C6
RAE TR AL 2 TR 78 U C7
g MBI R EE G ILX C8
FXOR T E ML P 2T & C9
82 SVE B AR T TS C10
ISV PR T A 1 BE A 2 57, 11
SR 512 M C12
82 BT ¥ fE ) BS B2 2 BRI BT C13
P B A C14
FEIX A MESS I 5 C15

P 2 i BL

FEIR B A0 #1208 7 AL
B 205 B 4 M 7 4 B3

S HLR R 2 1 BA

‘ ) X M58 B6 KR EHEE C16
XN S HE S W RE T A2 —

RIS TN G c17

X BT fREE B7 XS A R $E c18
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DX B2 AE S FITERE 1 A2

X5 N LA B & C19

X PRIT IR B BT HIX BEST ) B ik % C20
X P A BT ORBE AL C21
9 R B BT L €22
PG PPt 2 1 B8 FLIX Hi P C23
JRIS: HE A AL ] 2 A 5 R4 C24
R RE K] C25
#LIX B2 2 BY THERZH LS00 C26
R 55 IE C27
Rl C28
X EALHE B10 AL E ) C29

Ja RN 2 R R S g C30

XN SR 1 B11

DX A AP OR IS (K A4 I A 56 35 C31

PRBEAL X A HE B A R SR (R 55 78 75 C32

FEX AR S 2 D BB B12

DR S A% UL RE ) A3

XN SHE R LB RE ) A4

# X B BAMA 15 B13

2 A XN 2V EL OV R IR 5 AL L C33
FEIX RSO FR IR S5 1 & C34
HIEE B4 C35
HIRE BN 255 C36
HIEE BV R SV Sk C37

2P SE i i B14

1 X B 2RI B15

MR RGN 525 C38

Tl A A ) 58 1 C39

TS fRL 71 C40

TZE N E B AMEIT C41
B SR R B 77 C42
RS B AR R 7] C43
BEnlk i (RIS RE ) C44
R4 sk fRE% e ) C45

AR & B
bRk R A 1.

I BAYE . AR AEYE . SCRIPESE B, JFIEIBCRAT AR IERT 45 D= dhbR, TR

3. EFuuHRTHRECENETHXNEEZEEEMRE A E
3.1. RERHERELu#
1) ZRAFRBE KR S
RAZBEGFNERN— VN T, R SRR bR E KA e, (H5E TR EE M, i
B ER, N2 .. REFEGERN BB Z B R E 2R, MEERERE LSS RIS ER
Hir, B LKEENERNEHZ &N AN AREERY, BABR— AR FITHEERIEHE, R
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R HIAKAZE, Rt EaREERE.

2) RARWHOER 5K

RABRHENI 7 IHA 5 Fl, DRlRIT SR RARAE, #ERA ., WIERAFMERE . HyEh)
BEN L, 2. 3. 4 M5, IRETER LW FE 2.

DAE R AR ], AR RAR TR, W RAKR R £ (x) B —Br 38, 43 200 5 i~ i

HH0

f(x)':x“+ax2+bx+d=0 (3.1)
BT MRS, SHN0, FTLMS R R BN ET S

f (x)" =4x° +2ax+x=0 (3.2)
SR, RIS R — i SO B O 0 IR TR, 13 335 R B 43 05 R £R 7 72

a=-6x%b=8xc=-3x* (3.3)
Al H AR R — A 2

xa:\/a,xb:i‘/ﬁ,xczi‘/g (3.4

Table 2. Potential function and normalization formula of catastrophe progression method
2. RERBUEBRHRIF—AR

TR H R H—teazt

PrdRA F(x)=x’+ax X, =v/a

KRR F(x)=x"+ax* +bx x, =a,x = b

e R R AR F(x)=x"+ax’ +bx* +cx x, =~a,x, = b, x =4c

IR IR AR F(x)=x®+ax’ +bx® +cx? +dx x, =/a,% = b,x, =4c,x, =d
W2 54 F(x)=x"+ax® +bx* +cx’ + dx* +ex x, =a,x =3b,x =4c,x, =3d,x, =e

Hr, a. by ey dv e BREGIEHILE; Xov Xov Xeo Xg NRBLEE.

3) RALHOE ) st

RAFGHE R — PR PR . WG AT T E, HORAE AT & AN RARTE XS 22 Gt 5 1) 1Y) B B (1 LAt
ESRXFARPRBEAT HER , AN 75 ZEA i AL T HEAT HEFP[10] . A RAR REGE S Fabn BEAT HE P & i A EE
), FAEE AN, TRALE R — R WA RCR M 771, AR S R AUk PPN 4R bR AT
ey, WhEdRbn i B EERERE, R oSO 1) R AR G R I T A X S 2% B T AT VRN [11].

TEBGE I B AR T DRI

B, BALPMIRbREERE. PR TRAR I AERE

R=(Xy) .(k=12;---,mi=12,-n)

Horb, B m AR SHERBESI PN IRRS, n DV, ERRE PRSI K PR TR RIE Y. N T
T PR A AT SR, X B AT R e AL O AR

X — Min X,

— X (Yx Ak, fehRiAR)
max x,; —min x,
71 maxx, —x, (3.9)
KM (Y x, AN, FEFRELLR)

max X,; — min X,
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H, 5 SOOI R PR BORE SR A — MR FRX T ARV & R, 58 | DRI E XS kK DN EARELE R
AR BlabrdE R g/ NB — AN R RIERE, ¥ g PRrE R TR TEARIK 2R K ATANES 1 51
JLER, WRPTR:

fo =—" (k=12,mi=12,-,n) (3.6)
le(rki+1)
TR AVE FE bR 05
1 n
Hy == 2 ol 0<H, <1 3.7)

Rob: HHFRE RS 2, =0, T4 fnf, =0,
R, HE %O AR R

W, = 1_:"( Hzm:wkzl (3.8)
m-YH, =

3.2. "M R B R A2

1) ELVHRRR R R

PP SRR R RS, PO E AT DURSE B O R0 BRI W R AR 0 B B . 7 e AT AR [ Y
fabrrh, ELEEAR X TR AR AT, EE AR ADS BRI R PR A e T, a0 1R .

2) tRbRHER IR

—IPAGIRAR I R A ENE, IS NS BGE NS FE AR HEAT ORL, AR5 AR AL KR H it
AT HEF? -

3) FR bl A K A

FEFR I JEAR HE BA AR BRIEA R 28, R 7R EE T o4 2, DHERANfEbrat T [0, 1,
CLER — D #fE.

4) fRFRIH— L5

FEALTR AR B A BO AR — A6 A3, Rl £ EERES M BRI REEE, B2
IR AARKISRBEE . ARDEIEIRZ EAAAE AN R AN R, BN TZ R LS i
FE, BB REAR R SRR L AR AR WURIEAR Z A AN R R, A RGO R Z fR br
F P55 WRATAN, RS E N RIRR A — TS R 1R ME.

5) TR RAEME

WRIEIBOS AR K ERE AT H Y, SR DA PO T, RG22 B R G A
RARAY, R A — A T AT IH AR, DERSAHBAISRE . X T8 — EHI4RE,
BRTFHRE R, BEEE HARZEFE R EUE . RPN R AT Al {E -

4. SEIESTHR
4.1 HEMKIR

PARGZRIEETT A AR DXONB, 41X A 2 — A ElAR X, [k O SR 5T N AR R SORIE TN Fa AR 12
4, WCRBE AL X AR IR TG 7, SRS SR B 0 T ST VAN SR AR R R b = e R H T

I1e
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4.2. I/FREVTE

MG A (3.5)~ 2 B8 KA FLAVFU T RAIME w, FEARYE A it HARFR T R A S HE . % 3 4
7 = RAEABCERTHE AR, R AT T SRR IBCE R RS

Table 3. Three-level indicators weight and actual score of emergency preparedness evaluation indicators
< 3. ZRIEmE 2 ERITEN B EMI R E

=R I PRl b 3 e H4

HillEe 7 C1 3.0500 0.5000 0.0264 3

T he 7] C2 3.5667 0.4583 0.0205 4

s 00 TR AL ) ) A S5 AL C3 3.0167 0.5741 0.0421 1
WD T R R 26 C4 2.7667 0.4444 0.0302 2
RA R A B S AR /NI 5L C5 3.3333 0.7407 0.0147 3
AT AL 2 TAE 7 R E C6 3.4167 0.5333 0.0207 2
RAETR AL TR FE R CT 3.4333 0.4445 0.0224 1
MR R B EGILX C8 3.4167 0.3889 0.0218 2
FEIX R A ML N SR & C9 3.1500 0.4500 0.0224 1
LA EI T C10 3.2167 0.5208 0.0176 1

7 U P LR B @ Sr C1L 3.1333 0.5417 0.0167 2
RS REE SHE R C12 2.8167 0.4689 0.0184 2
= PEIT RAME C13 2.4333 0.3704 0.0247 1

V. 2 B A C14 2.4000 0.4286 0.0173 3

FEIX (R 55 LI B C15 2.8500 0.5667 0.0223 2
FHOCHIBS B C16 2.8500 0.4375 0.0224 1
AhRIS T RE L C17 3.1000 0.5000 0.0179 3
X EE S N A # i C18 3.1167 0.5000 0.0214 1
#EIX BRSNS i & C19 3.0667 0.6111 0.0164 3
X BRI fif 2% C20 3.1000 0.6000 0.0150 4

X BAE ST IR R LS| C21 2.9167 0.5417 0.0167 2

< IR e A B C22 3.0000 0.5000 0.0199 1

X HLPE C23 2.9833 0.4583 0.0149 2

ARG HEAE AL ) 2 AL S5 A A C24 3.0833 0.4583 0.0149 3
R SRR C25 3.1667 0.5238 0.0167 2

TR L5 C26 3.0330 0.5833 0.0139 3
AV 5 IE C27 3.1333 0.5833 0.0195 1
%I C28 3.0333 0.5833 0.0195 2
HIRHETED) C29 3.0000 0.6667 0.0147 3
FERNMEEINEHEE C30 3.0000 0.5000 0.1372 1
FEIX A 5 R ER 6 PR AL 2 Ml 58385 C31 1.9667 0.4445 0.0175 2
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PRBE AL X 23 FE 1t AN R S AR B 75 C32 2.0167 0.5278 0.0185 1
A AL X B SV B 2R 45 BT A 0 C33 1.9833 0.5278 0.0156 2
X RO RS 7R & C34 2.0167 0.5417 0.0167 1
HIEH M54 C35 3.2167 0.5417 0.1670 1

HIEE BRI R 235 C36 3.0667 0.5556 0.0194 2
HIEE ML B S0E Sk C37 3.2000 0.5000 0.0128 3

TR R 5¢ #4E C38 3.4833 0.4583 0.0178 1

TREAN A58 %P C39 3.5500 0.5000 0.0178 2
TRZMFHEE C40 3.0167 0.2407 0.0176 4

TSI B 3FMELT C41 3.3500 0.5000 0.0178 3

N ARHE IR RE 7 C42 2.2333 0.4889 0.0145 4

LB E AR RE /7 C43 3.6667 0.3333 0.0212 2

Henh v it (R RE ) C44 3.5500 0.5000 0.0178 3

22 BRI R ) C45 2.8500 0.5357 0.0240 1

Table 4. First-level and second-level indicators weight of emergency preparedness evaluation indicators
4. — ZRIERNRUERITFMIERINE

— R AahR WE HF /&1 WE T
TR v B 0.0298 1
RS SC R RE 1 B2 0.0221 2
XA BE 1M 2 AL 0.0220 2 A1 XN R R R VI RE 12 i B3 0.0209 3
RS A RN B4 0.0172 5
R B RE /T BS 0.0201 4
X MEFH 12> B6 0.0209 1
X EEIT IREE BT 0.0174 2
FEIX 1 BE 1 A2 0.0179 4
P AL 3 1 B8 0.0166 4
FEIX R 2 SR B9 0.0167 3
HXEfEEE B0 0.0571 2
1 XN B PR i i B11 0.0180 3
FEIX R SR A A3 0.0351 1 FEX R AL DB T B12 0.0162 5
#EIX 3 R BME ¥ B13 0.0664 1
BT A Bl4 0.0178 4
X &UFEE ST A4 0.0194 3 #EIX RSP B B15 0.0194 1

4.3. FIARERBEHITIEN

MHSE TN SRR R T ULE Y, PP R 2 2 A0 34, 4 A5 ANMZHIAR R, 2525t B
MR R MERAL . WIRRAANME R . B IRERE T . R Z RFFE T AR, B
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RERRRE AN, RRES A R0 N R A AR T e [12]
R BlE AT TE B AL AL B, 45 53R P R AR RSN AR B HE Y, R 4568 2 A — A,
X AC PR A B REE BEAT A — AT AR XN SHE R RE T 0 R AR 5. A — TR S5 R ISR 6 P

Table 5. Evaluation levels of emergency preparedness capability

5 NRUEERREINTFNFR

iRt ©,2] (2,3.5] (3.5, 4.5] [5, 4.5)
SR EHE >0.9200 0.8900~0.9200 0.8600~0.8900 <0.8600
GRIEEES I 2 (1) I R(K) % (—) IV 2(%)
Table 6. Normalized calculation results of indicators
5 6. {EFRA—HITEER
— i fabr X 4 Ei=t 7 X =X/ E ik X
W ge 1 C1 0.8409
R B1 0.8039 e C2 0.8555
PSR ' WS LA 5 60 C3 0,750
WE TR % B R Ch 0.7631

R TR AR S ARG NS C50.9277

WUF R SCRFRE @ B20.8018  RAEFER HAEN A TAE T I C6 - 0.8109
S [ B 2408 & Ak 2By AL0.9274 REFTERFA L BTRMTEREE CT  0.6667
X R S e 0.7003 LRI RIRET ARG EIX C8 07299
b i /1 i B3 KR A N AT 6 CO 0.6708
PR BRI TS C10 0.7217
ML R RER B4 0.7685

oL U B A I BE PR R AL C11 0.8152
I SRR 5B M C12 0.7768
NE At RE ) B5  0.7315 N A&7 BAME C13 0.6086
RS EIG A C14 0.8091
FEDX A 55 PRI 5 C15 0.8275
XSS 4 B6  0.7766 FHORHIBS B A C16 0.6614
ARk % L RIEH C17 0.8409
X PR A TR C18 0.7071
X PR N T )5 & C19 0.8842

XTI BT 0.8274 - -
X ERIT ) B At C20 0.9029
#EIX R 2 BT RE 77 A2 0.9296 X A E SRR LE c21 0.8152
e ALK e B B C22 0.7071
PG EE1Z B8 0.7670 FLIX Hi P C23 0.7710
PR HEA L H AL S #E AL 24 0.8228
NLAEZHIR) C25 0.8061
XM 2#HZ% B9 0.8146 THER S C26 0.8739
VPG 55 IR C27 0.7637
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Rl C28 0.8355
HIXEALHE B0 0.8154 EHALHE G C29 0.9036
JE R =R IR 5 B RE C30 0.7071

FEX RS MM 5EE C31 0.7632
PREE AL X A SL BB RN S ARG 72 75 C32 0.7265

XN SR B11 0.7449

X PR e 1@@&8@%%@&@%%&@%%0%0%&
\ LHEER B12 ' FEIX 7 200 HAR 5 h % C44 0.7360
A XN S AR EE A3 0.9327
LRI 4H C35 0.7360
X B BARL % B13 0.7997 R MR R 28531l C36 0.8221
R ML B S 4 C37 0.8409
TR ARG 525 C38 0.6770
SATEA B4 0765 RN ER5E &P C39 0.7937
ST T .
TR E P C40 0.7521
FREN G s A& c41 0.8409
NARHEREERE /) C42 0.8667
NAYI T AREERE /) C43 0.6933
X AR AT )] A40.8850 #EIX M AfRlE B1S  0.7832
FERH R R RE /1 C44 0.8409
N AL R IREERE /1 C45 0.7319

T A X B Sk 4 R 0.8850

AL B — A TSRy 0.8850, Il i i XN UAE 75 BE SI PPN AT 70 W DA SRS, SRR, Sl
DR S AE S BE b, BRI R ILAE 6.

L5 5 I REURANGE 6 BT RRAE, 124 XA — TSN 0.8850, 1At IX A N EUAE % RE
N Mo —GdRbr, At XN 2R S RE I VEIME Y 0.9274; WITEBETIVEAMEDY 0.9296; M HE%
STV E N 0.9327; X Rk 4805 RE /1 0.8850, M —ZIRFRIITFMERGE , 1%4LIX 1 R 2 HE 4 ST
PLRE ST AR LB i — A

T IRAEAR T ZAL XA X BRI T IR R A DA B R AN XN RGO SN
BILANARE RS OUEE] AL, ERIZAE XN SR B PR BE VB RN 2, AR IXON SRS B
REAIANAL X A N Sk 2 DB W RE S22, 124 XN CUBR BCHR ¥ DM BE JT e 1 A XS B PR e e g
FAE X R S 25 00 B R B BE JJ A i e

5 B

I S T A DS RO R AT PR AT, A5 A RS SERRE LI &, W T A R R ]
FEVERISE AP RIS A3 BRI S50 T, SR v A XN St 2 BE 0 HEAT PRI A5 HE Z A X R N S 24 R
TR JET WK, H5 1 oK 2 MR BRI Z R At X M PO i e A, Horh
O I RE D AT BE 0 AR T BRI, JF R A RO S AR N R NLIR B 1A, AR
(EAE XN, SR R PR RE /0 ok DX 2 ORI i e i/ AN XK B S 2 O B W R T R T IV 4, B
SBMEEE B RE ) AR 2 S BERE B | A AE— FE I 22
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5.1 EABEMALEREEARNNA

TnE KB AN TR RERAR R o 4k X AL 24 /NI IRIEZH LS AR A 3 =T 6 KR 5 AR
gi, Wl =T 6, WNEREERT USSR AE T, BN SR, BT N A BRI

AT AKX B SN TR BEBAR ORI ENALGE . B B RE S PSRN T BN T8
REo PRV HOARTT I T4 X 22 4 M MR T, 3a sl g s 00 PRI 0 AR FRANRG AT DR R AL A PR
BEAT AL B, EEASE AR AT AR B R B A . BT R B AN R R R IHER BOR T LA 2. R
R TN AN AR BE A DX SRR A I HEAT 73T, AT S — KV 10 0 S B ok AL B R 42 [13]

5.2. BURLZEHTEGS A

REAT N GRAE XN SR B, AT 2 i RO AR I TR AR B RE /7, 32 A DR RO A AR IK
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