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NETWORK ANALYSIS ON EMERGENCY PLANS
IN MULTI-HAZARD ENVIRONMENT: A CASE STUDY
IN F DISTRICT OF SHANGHAI

ABSTRACT

Multi-hazard has increasingly become the focus of research in the field of emergency
management, which requires that the emergency management of the government can adapt to the
complex situation of multi disaster concurrent. But in the design of emergency management
system in China, the prevent of multi-hazard environment is unsatisfactory. Emergency plan is the
leader of emergency management. It is a work requirement and arrangement for the government
and related subjects on the assumption of the occurrence of public emergencies. It reflects the
cooperative relationship between the institutionalized emergency departments. At present, the
emergency preparedness of our country is mostly aimed at the single emergency, which is based
on the core of the relative authorities and the corresponding support of other functional
departments to build the emergency disposal system, but the prevention and preparation of
multiple disasters are lacking. According to the theory of intergovernmental relations, this paper
quantifies the policy documents of the emergency plan text in the F District of Shanghai by means
of social network analysis, and uses the network graph to reflect the inter departmental
coordination relationship of the emergency department, and uses the node contraction method and
the edge contraction method to reflect the network characteristic to figure out the emergency
network configuration and changes of network structure characteristics of emergency departments.
On the basis of network diagram, this paper also sums up four types of emergency management
departments through cluster analysis, and analyzes the emergency network of six projects
involved through the simulation of the explosion of chemical plant and its disaster evolution in F
District of Shanghai. Finally, according to the effect of different types of synergy, this paper
discusses the restructuring central government offices and the establishment of emergency

management department.

Key words: multi-hazard intergovernmental relations emergency coordination
emergency plan social network analysis
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1.1 iREE

L2003 48 “ i S bR, JRE RS B N PR R I 1, YBTE T« H
GENLETIEE S B EUE BN WL ATE e 7 (R — S =] 7)) o [R5 3 SV B R
58S BRI S O RAFE R CSEhLEE T RS 85, LA
BESAH IR AR A AR . HETA R E 2R R A ik,

MR CEFR AN SEAF SRR RTNE) BE S R AIEFMR G “RREE, B
SH ARG R AN DI Wik ARSI A 2 e, AR L EN R
2R Y RERRRALFAILAIA: BREKE, FHIME. AEDAFE, e
SFHfF. BEE 2008 R T TR BOIMRESE — RIVFFRRF IR L, MBI EIREIR
RNFCEAER R A FFATE B — BIRRAL . R AIEFHF 2 MAAAEE M B R R R, 1
(7] — I 2 AT L I 22 o 5 A ELAR LSS R 00, A5 N Sk B ) AR AR 9 A L &2
A, 0 R EVE B S A BT TS BT R T m AR

N T AR TR A SR, FREAWTERZR A S E R N S BAA R . 2003 4R
10 7, tNm=rhealld CRTRBitad QR slZ T a), il “d@irfdse
BRI B, SR BT RO SR A SR B S IR . 2006 4 8 H,
TN S sl T A& T OB S T HOR R RE ), $Rtl “Jar 4
TREL AT KRGS G RHONERI N SRE B, TR 18 R R P
VA F IBEEBIR ST, FFERIRE T “—R=H7 AR ER ™. 2008
F, Fomshesmn CETRUATBUEEAERIBCENEIL) v, —E “RESATIRGES
PLGE—RORERI A 7, NSV B I BRI “ B0 R EER, B2 Insmp &
GEARHIIRE ARG AR . 2018 48 3 F 55+ =Jm AKSE— RS Wt HEEE LT E%
BENLR T SR, 3R A I U AR K T 58, N SV B AR AR (10 P ) S v 38 S
At

O S B AR R PSR A, S b N B B ] B DR AR (TR B o T ST (1 2
AR, BSUEMVIANE R, NSUE BRESTTA] 1O% AR B N S TS AT RE . B ST
FRMDEHEERERIEL, £ R0 PR METEME 1 AHSCBUR ALK
51, I TS RARIR R, SRR RIRER TARRAL 73RS m . [E 5B p AT H & H
CONL SIS G )45 P ) SR TS 4 1) 22 “ NI RIS, MR 2137, SUBAT UM AR LR
MR oK, BE 2010 44 LN N A TR Ok 240 JI0E . REVEGHIEE TR (ExK
Pov AH W XEZD MR CaAERE. LS. MR 2ZERMe, EEI
AT (0 L SRS AL XE DU B 7 2 B BRI 5 SR A vl L 52 1) e 6T o S BRAAR A AT
PRGN RIR, SRR R AP RS EARR B BTG ERER. BHENAE. “F
JEAIEG ” S5 i R DL AN o SE O AN, 2 i I N S S A G ] LA — SRR A SRS
KA, B2 N2 RS N, SEUEE RIS RS s A . A

] FEARLLMNEESR. BERREAAFLEHEAER EMZE[Z].2006-01-08.
] FEHFRARZRS. A TEREMSENTHEFEFE T RIMARE(Z].2003-10-21.
] FEHFRPRZRS. A THEMSEXFIEMSE TEKRRIAMRE(Z].2006-10-11.
JFEHERRRZERZS. X TRATBEREH BENRNL[2].2008-02-27
I&5/NE FERERSEBEARBRAMMMNEZRED. RETBEL, 2008(11):8-11.
IKER. FENAMBERLEMSINED]. AHBEFER, 2013(2):1-13.
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FeAR o SRR L], KR NG g TSR A 28 R A PRAA A o 55 A 1 Hh A
T T S AH R BT TR 2 AL TR R SR T FIBREh % R T 18 . £ 2 K FRA
5 LR TIAN R A AR AN ] B B S S A HE ST (7585 BT D (R B AR AR A SE P AN
%o DU WIE FEAR A A B SV BRI TR BRBh a5 # A, TWHE il N S SR &R TR 233810
VPRI RE 75 3 I 2 I AR N SA A FEFAF AN WS AL AAR ELRZ Wi (1) 2R 15 DL, BE 15 S I 2t
DREE N SUAE B JE 8 TARRI T [RIIN, J T R R 5% 2R R 180 I S B e g S e P
KB S A BORBEAT 7 W A AR SR A IS X o

PRI, AR S 1 DA AR T 1 i 3 11 i [ 5% R R TEX B, 4R TE 2 R0 I S
IR P R R 2R P AL I RE I, i 2 BT A S IS U PR P 5 B AT AT REE 1 A il L. A S
IFPRR A MBI, LAEMH F XSS 2R SO kA, RS M triiss:
H 7 LT F XN SRR 4, 2 R0 48 i B Bt FA) S S 1T W IR 5% AR B RFAEEAT 1 04T
PiRliiBuREpne € VIR DIRES v AU RS ER e === N o) VeSS N L B R (0 E A E L S it
R, B FRAE ISV BRI DA ) SR B BEAT T 18

1.2 iREX

1.2.1 HigE X

JF PR R AR BUNATBUN R A R 22—, A BB &R TR R AR T U R S &« BUR
[IIRIR BRI 2% AR A B A ) BB BN A 2 A 20 S, ATAAT Bk [R) A0 e S [R5
ot (ER AR BORSFERIAZRANSCHIN RIS AEATECTAR S, BURHITTRT 2R
(0, 15 2 KR BUN RTINS IR H AR P R S PRI, 283001 18] 52 2% (R B A% 3 A 23 =2 (14
AR S B HH R R RRFAL o X SR A AT ARG AL 1) 3R 36F 35 B 38AT 5 4 M R BT #8171 1)
HIP R AR ARAKIIE X

FERN SVE B AR R, RV N S 1T RIRT (1 R A SRS 2RI I e 1 AR S ASHH ),
EHIR M T2 RIB ALV H bR . 722 KA AR, 8O 9ET], AT RE2 T
AL SR R IR T th 2 o . A RN SRR T, RER N ZETT AR
RRANIEHMI5r3, Bl 55 EE TR O BSLAR R R 2805 /N, SRR & B 2
IR E B L BT], A OER TS AR R, X Mst. (FE. NRIEE
AR, SXAE AT 18] 0 [R5 M 8o (EUR 9 22 9 R A ELRE AN, 22 I8 2
PR & BUR— 20 N SUBEh S5 A 2 e B SR R A5 L, BRI NS T Y
ip A R T H AN R] B RFAE

L2 B, A ORI A DLRAG R 2R T TP R SR TR, IR A 28 20 B
FRITT VLR RS L BT B0 10X 2% G5 A RRAEREAT 1 S o FE R FE Al b, A Sl FE A,
B TASFIER TR O R 5 AR R ISP F AT 2028, S5 T BIBIRET 7tk FFxt 4350
[l 5 AR AE N SVE B AR TP A RSN EEAT 1 R, AT ERAL 1o B SUE B AR T B BUMAT
B AR A BRI R R AR AN R

1.2.2 SLHEE X

T A 55 R BURT B ANG BB A H a2 BB, SREBURRY “ RS ot A Bl 4
PRI EE, PR BRI A . 9 T RSB BIAT BUAR] SERIF R EL BTG, “HR
PRE” SF W, BR 7R Z 0 EAILFENRBLZ A, SRIEBUR AR 2P R 7 S A A
ZXO

JRAE I SR R AR AL 2 T A o A B AR, (R R RN S S Bk =
SRR ) BT AR B8 o B 25 TG G 2R BOR (RS2, DB 1 80 T2 T i ) S R 2 2 BB 5T
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YT IR E G R A LR E 4%, BIRZ R FA R — R A, A2
EERKEREG, BEEAE —FE U R A K E B, 0 —R R A
L IUTZR FAS BT NI EE 5 2 (G L, 78 ROl m] B 1) U EH AL G DU, 2 I& T ZE )
MEERR A E AR ICNE L, MR S TR N RGBT Z 0, 7 EARYE % E L
HIROL, $ 7R R 20 BTN S B A b 3 e B SR T], e m X B ] S A T TR
[Ffe 1. F IXAE N LM XPATECRA 2 —, A i, NOARZ, HEEXPIBERREA
FHA RSN, — B RAE KRR R FH N 2B A NA Y, Bl feid s BRI A R
BT RZ PRI R . TERRFM KA BG RIS EERIE T, NYERRFHYL R
AT, KNSR G N N 2SR R T 78 0 AR IR AL EL AL, T3 = B S TR
AR 2 8 73RN S P A o [RIAE AR 5 N A A A ) 40 DRGS0 ) X000 B T A 2 2 bl ) 5% R I )
BNV S5 AR R 2B 1T ] Be AT LSRG M S 22 9 PR EE, {H 0 n] BE 2l ) — S ) i, X
It T B AT BAR ST .

ARSCEIEX; F XN RATNRERSCAR TS F XN A FIMZE, 128 X258 5125068
B IR 2 F] X 28 S5 M RFAEEAT 1 8 o RIS 7E 2 RFPIESE N XL T 1B IESI R — R 51K
FEFATIE AR, XS I [R5 G54 S ER AR VAN, D S b R L] 4 2 AT B S
FigmlFeft 7 AE . R b, ASCEARiE N S (R R 2% 25 MR AIE 20 B B 20 B 50
SH R A AR AT O] REIEE B 0 1) L, DT R S o A S50 ) A () O S B AT VR
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1.3.1 Wik

AL FEZER MM M50 Bl F XN SRR R MR K AFE R FS R R
BEAT AR, JER AR TE AR TF ST o 27 O X 28 G5 F R AR, DA I8 2 SO 1T Bl R
RUMETR F XN SUBRS] W0 4 S5 A4 ) 15 B
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MBS T A SR T 17
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B, IS K AL A I SRR B o S A PP, PR 3 N S SR SCAS 7, BT A2 A
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1. 3.2 JEEFNE AT
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2.1 ZRWIBILHAR

1E AR R EMN 2 BT, 2 KF (multi-hazard) H &m0 T B R
ZRMIX B E RIS B SRR (21 VR |, RS IONET 2
FERNRF I 9 2 % X il i N 15 i 5 R A BB 252 — . Hewitt Al Burton fit i
P, ZRMRIERE T R TR AT K E . 2RSSR T E N KA
TSR 26 & A R AT RENE S MRS EAT RGT PG IBIE 7T, SRAN 17 DMER—RE T IA L .
B BB RORB AR A AR BN, TRAAEE LA, KIAEm
FORABEREXAIE R RBIRIT R AEH VN, BRRGEANRIRAS, REDRE SR
IR EASL, MM EERRR, XWSBRH R E SRR E RGNS, i
MR — R ERRE . — RIUBIAREGIIN “ GCERE T, I S R R )
REDFEZ B A EIR AR FCA o IXMAHEL IR AR, il SR T DLREE D9 2 b e 25 & A2 Z TR Y
DR AR AN TRy, BRIV P — b o 35 (1 A 2B 1T 51 R HoAt — 2231 5 35 (1 0. 2008 4RI U7
VKR IR MR, HE T 1 E R K FH AW R R, e 3
JEFERKIGIMP DGR AT o 2 RFIABLT, TR AILFAFI K LA ] B (KA
m, MR LA GIAFAE AR . — D RETRES FBHERFLRRIIRE R AEAR
fh, JET R B 5 3 R A IR Ty R

Kappes 58 N (2012) X2 KA AURILA FENE e e BINE LIRSS 1 A ARitAT
T, XM RBETFIERAT T RGN Perry BN (2013) PLSEEIMNF
AR AT B, PRV T AERIN B R 1B SRR OIS S S 2 T e RS
AR AN 2 3" Fuchs 2 A (2015) $RH T —Fl A IR % R B SR R AR 0
RV RG, WA OERW. By, SHSERRE" . FRWEA (2017) @idxt
TR AR I 2 28R 6, 0T 13 T+ AR A B X T AN EGRAS & A AR AL L
A R RIS (2013) e 22 GRS BlE B8 e 0. 1 9 ok ARt A A R ¢ 2 TR
HRM LIRSy fh o IR T TR T 35"

(7255 E, 2WF, AMRE RERGRER. REE. REEBED). BRAREFR, 2014, 23(6):1-12.
[8] Greiving S. Integrated risk assessment of multi-hazards: a new methodology[J]. Special Paper -
Geological Survey of Finland, 2006, 42(42):75-82.
(9] BIFFE, EWH, AHEF RERFRER. REHE. REEB)] BRREFIR 2014, 23(6):1-12.
[10] #%3RE. FHROITETHEEADBBRENRD]. BRREFIR, 2008, 17(4):147-151.
[11] Kappes M S, Keiler M, Glade T. From Single- to Multi-Hazard Risk analyses: a concept addressing
emerging challenges[C]// Mountain Risks: bridging science to society. 2010:351-356.
[12] £2F, aWF, IRE RERFRER. REE. REEBD]. BRAREFIR, 2014, 23(6):1-12.
[13] Kappes M S, Keiler M, Elverfeldt KV, et al. Challenges of analyzing multi-hazard risk: a review[J].
Natural Hazards, 2012, 64(2):1925-1958.
[14] Perry R W, Lindell M K. Volcanic risk perception and adjustment in a multi-hazard environment[J].
Journal of Volcanology & Geothermal Research, 2013, 172(3-4):170-178.
[15] Fuchs S, Keiler M, Zischg A. A spatiotemporal multi-hazard exposure assessment based on property
data[J]. Natural Hazards & Earth System Sciences, 2015, 15(9):2127-2142.
[16] =W, HRE, NEHE. EEFLTENE RN SNEEE—MNFTEEDX FEHRBEE HFID].
HIRRFZR, 2017, 36(8):1415-1427
17] RFE, FEF. EEREXKEHREEMRE]] REBEEIR, 2013, 22(3)407-414.
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2.2 NREBRALANIDEMR

A% (Synergetics) J& 20 tH4d 70 AR B AL E FIR M3 % X Haken (4% ALY
HHRAGH B, ZHETENAE T ARG W ET B 5 f 5 R 2 18 (9 [F 1
SCILRE S AN AT AR EAME B F IR AN A F 4. Hrh, hiRZE “ Rah
PR B R AR AR, AT TR R I B AR S At 37 0 [R5
BTG, BFEVEY . % BT et A E RS,

P[] 22 e B FH 31 A SR B ok . Y AT A S E A R 2 O Y FVR B
(collaborative governance) iX—#E&. @GroalFilN, JGHEE “A—PEERTCE NI
FABUBRAERFRR T, DU HEA AR 2 o IXANBUB AT U AL, el DURR AN, iEn]
DU A SN AR N RS /E” ™, b ] e B S A S e B R 2 e b A B R
PEAG B BARRAE . BRI, PR R1VE B SR A BUR A FRAE N A L BRI ME— 4, k. ARt
S LEH AT LOaE I SRR T XS 5 A S . SIER, WA 5 TR T BUM
RV ZH 2RI ] o) R SO 223 P [R) 52 31 1 38 B A AU ) 2L 230 R e s i), AR AR BURT 4.
LRGN B PR Z [NTE A 7 R E5 0 . LB B R D) Be 1o B AH B Al &
WU R LR g S b R AN ZH R PR AT B D

TN SV BRAIE, 2 bk R IR 78 AR v BA 23 e B PR AN J7 T AE R RIVE R 1, William
L. Waugh (2003) #&HFFEME— MG AFLHLR . FAANALR . JEERIHLFAN NP E KR
LM, PT Jaeger 5N (2007) NA, AT LA AL X R 20 R /% (community
response grids) {EANFEERN SRR KA K (2008) N NEHLTMFA B4
ZFEHRZ 5SS, HAEERERER T CRHER, FEA TRk« E KUt it ”
B, Yo, WG TT (2010) R T A SLEHLI RGBT B . S5ARLRL J7
EFB, VWRBUFEEE. BUFSARMSEE AR ZEIRE X = Fh EEHE A
L ERTC. FEEELL (2015) $RHEIE LA FERUA RZ O (R RIELBIAT DU 23 % A SRk
THENLFIMSE 73, (RS BB AS 5ENAR™ . EHRBENELES T, $5
FEIFMEI IR F ST 2 n PRI 2. Lance Gable (2012) $2HRH=Fi%
TEAIR BRI, Qi — NN ROR G R R AT AN 2R R B KB A (2016)
VI T 3 B R AR K O AR R 22 AR A3 MR O AR L P A AR R 2 R =R,
FEH T 2 AR R VA I T 2 AR R R K 9 (1) L, S AR R VI X M st 1 % 32
RIGHT R Wil (2017) FIFEEANE D R S HTHEZE /04T T 26 2 3538 EARTE W

L& FENRMEAH
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EBAR. EEMEERRENAM]. £FEEE R, 2006.

SO MEA—FRETBUA MTIESRAYAIEFZ AR []. FUEF, 2001(5):35-39.

B HRPEBUFARNE 0@ FR[D). PP RER, 2011

[22] Jr W L W. Terrorism, Homeland Security and the National Emergency Management Network[J]. Public
Organization Review, 2003, 3(4):373-385.

[23] Jaeger P T, Shneiderman B, Fleischmann K R, et al. Community response grids: E-government, social
networks, and effective emergency management[J]. Telecommunications Policy, 2007, 31(10-11):592-604.
[24] 7K. MBS EEERBIDERE—FILHERITUSIE R EH]. TS FBRFR,
2008, 10(2):23-26.

[25] B, BET. WAHBYNHEIRIED]. FETEERE, 2010(4).73-77.
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W o BURFEAMRI SIS AR R, X I XA BSOS R R381T, DR 2H 203 1) I 28 )32 b A7
1T BURF P EB. Provan Al Milward (1995) 383 545 43 B 8 S 5 Ak X 4% 2 Yk o0 A A B
FRA LSRN L ETF B, 0°Toole Fl Laurence (1997) HH 23348 FRATHR (I} 95 S 1% A BL
by A5 0 28 ) HAH S BRI . Agranof f I Meguire (2001) & H7E A S5 3R AT 1 BF 92 v 4
I0H W 4 85 BT AR (10 BT % 2240

b £HL 23 1] X 24 R E 20 FLAE B ATS0RR SRk 57 B F A, DARES 4% 0 BT AR 1) N 245 4y
PrER R A AR 5 N B SCHF AL Sk . “A 24 ” &4t 4T3# (social actor) K&

[29] % HEVRIEFU THARTEREAEZED]. TBItiz 2017, 24(2).
[30] Comfort L K, Ko K, Zagorecki A. Coordination in rapidly evolving disaster response systems: the role of
information[J]. American Behavioral Scientist, 2005, 48(3):295-313.
[31] EfFEE. RXENBEKINIHEEND]. RES5F8, 2013(5):50-53.
[32] ik, #E NREERBENIIHMERENNEHEREHR—URERARRERKEKEATIEE R
Rl 2014, 28(2):52-55
[33] A, UK BRGENAHEBEARBERFIEIRIINE
EfTEEIE, 2011(5):57-61.
[34] T, Bk SEXZFHNAMARHERMRED. REIEER 5K, 2012, 32(2):283-291.
[35] KF, FEfEE, 85| % XEN BB IT— AR E4 A FID]. R, 2015,
29(12):72-76.
[36] EFMl. AFEEFETHBNN SR EBMEVFIEED]. RETBELE, 2017(10).
[37] sKEER. ARE ML AHTEFANFUE]. RXNKZZR(EFHSRIZIR), 2003, 56(4):480-
486.
[38] Provan K G, Milward H B. A Preliminary Theory of Interorganizational Network Effectiveness: A
Comparative Study of Four Community Mental Health Systems[J]. Administrative Science Quarterly, 1995,
40(1):1-33.
[39] O'Toole Jr., Laurence J. Treating Networks Seriously: Practical and Research-based Agendas in Public
Administration[J]. Public Administration Review, 1997, 57(1):45-52.
[40] Agranoff R, Mcguire M. Big Questions in Public Network Management Research[J]. Journal of Public
Administration Research & Theory, 2001, 11(3):295-326.

BT, #59 T

U =ra B X IIHLER S ABID]. &




- A B
X Jfﬁ‘)\:ﬂ)@?
7 STANGIATING TONG UNNERSITY 7555 SR A A RO B BRI TRL AR I A 5 — 3BT F RRIATEH

HXRMES, EM%h, WaFoRtt&rshe, WAIMMERRRTIH ZRBRR".
F 2 S AFE ST R P~ AR BRI . 287, HES (2008) J@id 21 m ATy 1k
SRANNERFAE, DR T O R T R R FIALER 4k e T 4ill 5 AR E M S0 [R] A e 1)
FLRHFA . Kk (2016) LAVHRIVAFEIRIG NAEAY, 12 F A2 4 oA i C T 15 ANEE
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HRAMRIRFIE o (EAZTESERIE T, T SR I — 2, T A 14 RAUY
S W) FLEE MR E B HH B9 RBFAE, 11 IR ASBE R R AR B &5 . Rk fEiz H
TZITVENE T S ARE 7 R r (8] 90 2R T e B RO B S 3 SCEAT 1R IR I, A B VS R R 2
.

L& FENRMEAH

[63] A%, FFFH, BEE ETEEANEZNNAMEGRENERE]]. RFETRE, 2013(3):80-86.
%I, #£59 ]



- x> g 3B
SHANGHATI JIAO TONG UNIVERSITY ﬁrﬂ%?@ﬂlﬁ;ﬁiﬂ E/gﬂz_q;glzl\—]&%’x—x‘lggﬁﬁ;‘—-ﬂ

L& FENRMEAH
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3.1 NREXENERIHIFTPRK &

MHTIREE W IE L R SRREE A TRy R R SR AR (1) (R
PAGE— R4 AEA 7 B s i BN S Sl R 48 (City Emergency Response System)
REZZRIRLSHLE o« 80T B SRBN R G SRR AT BURSS R AT RS, B
KN 2EFHIIANG — RG22 H, LU SR REATFANR L, Z—FRE.
PREATEN o RV IR T LSSl R 4G LME BT BOEOR SR, (BAESEPRig R FE Rl 1
AN e 0Pk, A SRR R AT T A, R U BRI b, )R By
BUCCA 45 2R IR T BT FIZE A S 3T Nk R B AR . RN, R&
AL R BIAE A 5T b BURFE T TRl E R o PRI, ST R S 1D 1) 90 R A il A P [R Ok 3R 1)
WL, SEfeT NS BN PR R 2 X

JFFBRI< & (inter—governmental relationship), BIEUFFZ BRI R, ETREBUN Z [BI7E
T EAKCE BRSS9 2R, DSOS [ X BT 2 Al 56 2R Y0 bR R dE ok S
J7 R F M7 BURTIA] (1) 58 R FNBUR T T2 TR 58 R o ARIGSZ (1998) 4 & 28 1 B HR B 5|
R EIBURF 1) 56 BRI AR 2L B RRASATESE R . BHRZE (2000) 78 HHEA 2
IRV T UM BEIRRE L E RO B A, $E PR S RS F AU L E AR 2
M5 R ™. HAMNE SN, IRFBR S 2 ELHE I T4 B A B2 (0 22 HE T 0 B i o
WORBC & 2 40 B AN STAE 20 FEMLA, T ORT 0T TR) R 5 38 11 G A o b — TR B 22 )
WA ASATBURBUR ST IE 2 R IRIUL IR, B AR5 AL BEX A 2 (10 P9 2E 3R
Nicholas Henry (1989) #&Hi, BUMIEIATEZ “i i W BURIA] ¢ £ B & BBl DL SR I A4
B AFR” ™ BURFIENA AT HARIR A = A S AN A SR S5 s ™ BRI S
PEER T2 A1 S A 5 B 2 LATST Al B SRR o LA 40 55 MR H bR DA R T T AT LS
VERTBOM AT KA 28 AL ST I 0 B o S mi e E N SV BAR R ep, “pdidian 7, “ 5k
7 AR SR IR PR oG R B B IR o & GRBUR AL T T N SV PR, AR Rk
IR SRR AR, BRI SN SVE B AR 1 B PR AP AT AT M AT R
WL FR, N BERZ EREERMIINIES, 2 R RN RBUF RS . TE
SEBR TAE R, 26 EIFIAL T AN B F B0 22 K487 B 1) A X B I8 76 3R B % 4t i B0E A )
3 HE B R RCR — R, TAERE R R R BN EAMNE, BTLAAE S L2 AN RS T4 H
NEL, PR RS MRS (2015) I XA SR G B RFBRE R IR TT, R T
7 24 1 6 B 7] 5 22 11 2 A [ 3 TR RE 7 85 0 B S A i) 1 5 RHA ) N 0 BEA S gk
AT R E R B (2013) FEI 1 N SV B 2L 2 rh BB ) o5 2R AN 7] 26 2R I
PR IR K S “m Aoy BRI, 784 B AN E MO BURF RSN . BRI AT IR ]

] BRZE FEBFNFRXRTRD. ERRFZ2REFLSRIFR, 2000(1):26-34.

] M. ERBUFEIXRM]. HIAR S AR+, 1998,

| WRE TEBNNNFRXETRD] ERRFHRBEFH MR, 2000(1):26-34.

1 8%, % FLE FTESHEETERENM T T ERRMBERNGR S EXRRAMR

[58] Henry N. Public administration and public affairs[M]. Prentice Hall, 1989.

[59] /™5&. AHTBMFRXRMR]]. TTEFT, 2008(5):93-99.

[60] m/NE. FEFENAEEARBROMSALRED. PETEEE, 2008(11)8-11.
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RS B TR R OC R A, R B SuE A B RS B R A R Ak

KT BUFHT ISR TAAE R IR 2 WL T JC 4% BB (seamless government ). HE{AYE
U T EIBUF (joint—up government) HIHFFE2Z # . Russell. M. Linden 7E {TC4& BRI :
AR SRR ) PR L TC AR RRIEUR (038 1] 2 1 A2 AR A YA L 38 T AR AR O%
Z, CLSCILBURT ST TRIFE R B bR. Pollit [FIFEINN, FEREARMEBUN AN T L UHA &5, 78
SEABFNAT B b N 2% SR AR 15 A ) B ) o e I RS AR U T R A SR SR IBURT ) B e st
I RGBS LU SRR A 7 S S s TR BT ML R pesk
FEFRE A HT AT BURS H, BURFHS T TG AF tBRBk 5 48 %t Hi AL . A 223 1 3R E AT I EURT
AR RS FALEEAT 7898, K adE s E ki 28k . &1
FHPP U FEBRIETE SR . F ISR A DUZ MR AN A RIS, 178 B S
AR, FEIELEER R FELENEENR . G, 501752, 2~
LRI TP A 20 RGBT I 5Tk - B R BEEER 1] S Kk FEB VR . K
FRBIIATTKIER FERIR . GBI AT/ MM M5, hItH s r)
AN E A T R 2 HE AR E SR Z 0 R IR A, O S B,
LRS- AL R ST A RIR, HEBIE A — et TS MR L NEE). P4
B ERR N SVE FAARH] . IhAh, ES5EE 2017 SEED R (B KRR FA N SR R W “+
=R R TN S BRSO ARERRE T A N ARIERE STt PR R
XTRE ST BSVE BRAR R RS 7T SR AN S TAE N R &, W KRR R
TRIFE B N RLRREE . KA EEIRTT, HA AT S B — N ST e
W PRST SE R, TR BRI E A A

BUKEM 2 (policy network) J& 20 L0 AR IG5 A LA HEAT A L EUR HAL A
WgtR, CH BN S HA E SR AT 30 A LB R AR R, RS BR ok R RS
HHEZ AR AW, Rhodes 12 FH UK M 45 (1 73 B 9 [ Hh e 5 1b 5 ORF 2 [ BB oK 3%
HIRWE T “RFBRR BRI IR R 6™ . 7E Rhodes HIBUGEM BTt BRI %%
SEBUR M ZE I Z IR —, TTBUORM 2% NI SR 2 2 5 F A B e 05 R CRLARA
e, 4. FR. H4ER) e, EREEE TIET, @Y% RE AR K
H PRI D AFE 13 DRRERIECE): HZ 5@ . IR 5 H] B E A HE . @i,
HERM SR e AR AHRE., BT 5aLTA AR BaA
R4 HBEARK . B E" . 7RIS N S sh B A SEE A RE A DA E sl Al R
IR AL BT EE, FF AR A BRI S R (A oA, BFEE B3 (s
ZEE AT AEED . MBMIRE (RS, @REP) . NREAATE CnxUs
PR RS HEE B . RIS FRAHE AR MR (NN 25K &R AR
FD e FEMIFEHEFEH, LK. Comfort 25 A (2004) FEXT4LL AR R4 4 K1 S S0 B AE 7 FRIHIE AT
iR, AR SAEE R B TE B A AEERE M E R EA—FER, M2 aeiEk
HIK 4 5 5 U S0 7 ke B R . Kapucu N (20100 BFFCAE T ) N 2 B

3
4

NERMME. THERBHTE 2 BRM]. FEARKZH MR, 2013,

Pollitt C. Joined-up Government: A Survey[J]. Political Studies Review, 2003, 1(1):34-49.
BILL. "R F AL EENENFHERD. PETTEEIE, 2004(5):58-61.

5K3¥. MEREIFTa0 BUTERI) & ER9 R W5 D). A A%, 2011.

MR BORME DA PEFTEEHE, 2005(9):38-41.

Rhodes R A W. Understanding Governance: Policy Networks[J]. 1996.

Rhodes R A W. Policy Network Analysis[]]. Oxford Handbook of Public Policy, 2006.
MR, REAAHAEHNAME R SEE]). FENZELE, 2007(1):23-26.
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(collaborative emergency management) FX%% H 855 Ao FH AR B T S AH o0 38 2 TR) 1)
WL, FERE— DR B EEAE 1 . MR N DA R i 7S B T U R EUR R S
TR G, AR T 45 BCEERE 0 B RS SRR ™. HESA (2014) tE 44
1A F) 7 BN B 0 /E AU I 2V B B PR R bR 2 —

g5 b, RSO RL SRS N 34 70 UL R AE B AR R I A 2R 2L 25 1 43 i F A=

T NP F) ) 32 EE N2, R RS ] P R DA R BB 96 FR S b B it AH GRS ] 1) 20
S FAEBIHCR, A X — R 25 N SVE B R S AR e . N7 (RS I, R SOR R
BT TR RIS B ) 5 AR L B GRS B IR o DRI, AR SRR T 9 75 M P A 1) R (1D
TR 2 A A s R I B ) ) 28 v 2538 T T TR A AE R B AR S PR FI G 2R s (2) ane] & B S Bk 3
25 B I AR R AR BRI RE T

3.2 ETNAMENBUIRNEAL S ML 7

JAE B 2% 22 UL SCBURT 8 18] 85 50 11 ¥ [0 ORI bl bl 52 21 = AL, (HR 101 78 Bk
SR, A2 B SO R ERE T s X FBURF S RO FS, KA SUEE MR, B 4D
BATER NHIAT N EIBT T o TN BAT AR B ARORRE FE B R AR SR, I HoAfE DL AL -
S IR, FATH I (R 2 &2 N, JFAS R IE ER LA 21 3846 (2015)
TG T =R WL BURT T AT N 7592 (1) G BUR SRBUR T T AT R & A N BURT 1S
NFBURFERTT o EFHHIAT 9 (2) XA R R A BEAT BA R AR 1 ) 6 1 2 B L
VIR, ST A AR AR A BURF BBURF T AT AT 2 SR s (3D R BUF AR AR
HHSEANMA, SRR IR B BURF LU 2 S ™ o ARBCTRIBRI 7125, BN
=T IR EEbIRE S T AT U R P O BRI T, ORIIE T B B AE
B=RIRET, IRZEHHNRE] T BRSO . BORSCIRORBUER AR S 40
A, R RIBER LB BEA. &R (2012) YONBERSCAEBUA LT i 2]
TBUAES R ST A BAT ST . Jenkins (1980) SXREPLE, “Hk
AT RE AT P 8 2 TR AFAE SE RN AT RE A B HR R - - R BUR N B 5 SO IR BUR FLES 1 4 5
ARG T FBC Y EBCR SRR T IE M R R AR R, RO A TR SOk R
PIZE b B FIRIEE S TR BER, FFI R T BER AT U bRk 22 0 7 A AT
AR AZBF AN, B SCIR I ORI St R BURFHLI 22 381 TR 45 51, BR
A EAE AT MR o ORISR AP T 25 SRBURFT LA R HE PR 8] B AP 2 HE R X BBUR 18] 5% &R ) EL R A
o

IVFSSTE S IVASYIRARST: AT TN NN 5 7 NN N 91 78 SN 7/ N €7 S R A & [ E
S PMRAE DT T P R AR e, B TR R A SER AR R A T AR T DU K

[72] Kapucu N, Arslan T, Demiroz F. Collaborative emergency management and national emergency

management network[J]. Disaster Prevention & Management, 2010, 19(4):452-468.

(73] B&Fr, BKE, N BURN 2N RN ABTESNTIERR—RUU A E 7 ETBFA

B0 PEERIE, 2010(2):169-178.

[74] BE, 45d, ENE BNNRAEEENARETEMRD]. EERZEFIR, 2014, 17(11):97-108.
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D). EIEH5E, 2015(12):68-81.
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LR g, WERTUEATA, AT, DUB R R R S R B R 525 kB B R A A P
Hiiw, —ADEBEN PN AT EAELE ARG KB B0, HERHEAR R IR T, EHR
FE. fRRERE R PO PSR, Hoh, HURIERR RIS EAARLE T 25 M AE TR
MW S H BRI ST B ERRE 2 Tl TV « L 20 35 5 Ak B =N 7 T #5351
AR TAEVE e s CRBR A it P R 200 2 B3 1T ) AR A % TAE . R B ZE n]
RE 2 AR 37 1 100 A 738 A 0T B ST ZE it R 8, (R AT AR, B TR A K PR b s e T
LA B TAERISEbR, RN & RS TR DG RIS A 2eHE . PRI, ARSI 6 B AT
SCAHEAT B SRR AL 0 T SE B B S R R 48 (R B AR 5 B A A, I O SR
B HRBIITBR G FR AT AR, EH IR RIEA RIS B . AR SR TAEH
A1 AL PR 28 2 W BURT 8 308 11 A 7 A2 BTS2 0, (L AL BV AR R A 8 DA S R 2 T
Z O IR TE R =R E, T EA I R I HB L N E L,

FE2 M543 8T (social network analysis) B SCHREAL A T %, B
IR T XA 2 A R FL . TEALS NG M, AT TR “H 473 7 AT LA
RFAME, WA PARIR AL AMAE, X T B, Wnr DU B AEUR B
o MRS R Z M FELRRIZE “ATEIFIIRR”, EMXR LR MEFEITIE 2
PIETER R AR, FhaML oA R F Mg ot st e i s A, 5T BB r
WP FREEH FAL S MM 2 b o WIS L&, IR 54 aMg% air 2 [82& 5
FEARBAIR), SR RO FESEFR AR I &, W] DX ZE FRANMA Cactor) HISFAE & FLAE F1iEAT
S, TR FRAE O Z R TR E B E M RSP, BT, AR
FARE S 2 3 b1 7 320 LS b [ X 48 64T 43

3.3 ETUWHe AR SR OB FIERIEE

3.3. 1 AWM U5k K R B e bn

WRPErt MMk, NI PR T EG = (V,E)&as. KRR G
TEI BTG, Hd AT RR R, V= {vy, vy, 03 o v SRS h T
REAEIIES, LERRHA NI ZMEHFEXR, E={e,ese; ...} HEC
V X VAL BTE TR P D8 RIS . B G 1 n Y AREAEREH = [hy; | by TR0
i ATERT] § SRR IR

H:{ 0, %171 550 j &ABFEFTR
1,301 55680 AhFELR

MR 2 P Ah 544, ] DU B R HEAS EAE P I BT R AE X 2 Hh A& 0 i A, ] DA &5
R BRI RE

(1) FEAEEE

FEM g, 53— f B ) SR RO s A A, — AN R AR AR
BERRNIZTE S EES (nodal degree), HNU/ESRELE (degree of connection), —f%icAE
d(i). fERH 0 A 1 R mIEE IR R AR RE T, F—0 S g7 S e s e A2 1%
R BEE . 1T R FEEE WX 2 0 A TR B R R I SR bR, T S R T 5T B
FEVME R R T 2

2558 IS AR ke ORI 28 5, R REIX S R TR (R P A RS2 R4 mCeR Bl 1 e A

[80] MR REAHBHNEMERFSEE]D]. TERAEE, 2007(1):23-26.
[81] E&T%, BME HEANTNASMENEREED). FEFRER, 2007(5):89-92.
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KR — 2R R o AT AT R ] REAFAESE 22 2 2R 110 1P ot 1) 0 B2 ) L o o 4
PR RE, — MM dy 0 1 RS § IR AR S o I B TE M 25 43 b7 v 2 i L 4R A,
— PR A S R T T A ) 8% A 3 P AR R

(2) W%

PO 288 535 T S D D 2 P 8 AT R TR SRR SR v, [ BRI A 2 TR (i 2k e 22, T
T2 DX 285 1) 8 FEE R K o X 2 2% 5t ) 2w SIZ s PR 2R 300 5 B 22 W] REAZAE IR R B LU A . 728

IR, 0 A SRR A A g A I R SCRR R E I A EO Lo IIS 03

B s SR, A A(0,1]. ER S, R N T
BRI AL BAR B AR FC o 2E R — IR, 2% 45 38 A A ) 8 Y 2 5 2 R &% o
HATAE IS

(3) g

PR A S R M R 2 —, A SR T R AR N A — .
AT RO 2% [ 0o B, ESA Aok o DR A T A RO R, BT B
ER T IRATEAR N 28 B B, (HRfESLPreR fE R b, R FERY & SOnT e 2 Bl S A 52
ANFT R AR, FEAHER FU 4 B T VR 2 o0 BERRES A & 073, Hodh B A bRz
A RO RO HE LR .

S (point centrality) ™ NHRREBHOEE (local centrality), iX—llfEF
N9, WA AT SO ) LA IR T AR 22, U2 ) ALY s 4 A AR R IR s 77,
AT R BT o AN FRY 10X 2% BRSS9 s R FE B P AR AR R BRI, Dy 17 38 4 I 2% RIS P 1
8, Freeman (1979) FEH 1m0 B ACo P ARRS I B J7 7%, B SR Bl pii i 255 2505 P09 28 o 1)
BORTTREFERAOEE™ o AR — AN P AEAE 0 AN KT RO n1. A8 fUE 0
FERCrp(©), MICRrp (1) = d(ny)/(n— 1) fH2 fUEH G FE PR EICEHR HH 2% 1) A B
M ABERR R S S A EHCR, I RN R A5 1) R

B L EE (closeness centrality) ™ NFREAHLBE (global centrality), iX—
DUEEN R 288 15 r G SRAEAT B 5 b AR LAt 57 550, IS B mpoC FE SR B oy o T IX
MR I PR BRI . WER — S s S 2% T BT AR R BE B R K, R A B A
M ﬁ*imﬁﬁﬂéﬁqjﬁﬁﬁﬂ&ﬁﬁﬁx% “PEE” (™. Sabidussi (1966) #5H T HEE AL
MR ITHRITIE, BICH, = X0, dyjo AT HEBRIMZ RN FE3 rhoLo FE 5, — A ]

N N - Cy == VL e \ vy s
*qu%ﬁﬁqj’b‘gy EI]CRI%I = nA_Pllo %¥£,§~W%7 CRP ?E_.j(’ ﬁ%@}ﬁ'@ﬁﬁﬁ)ﬁ H@Eﬁ%@ijﬁ,
D32 RBRAN AT BE A Hh O A

82] R4k HRERE WABESEHRTFNBEREFEEERFZINHRNEA——2001 ~ 2004 FH5T
GrR B SIE R[] BIEH SR, 2008(8):69-76.
(83] HHHLHR, XN, 2E. WARE. FIRNERAUFHXEMRD]. RFEZERFRAERE, 2011,
32(10):57-63.
(84] £uEy-HrRlAE. HEMNENITEM]. BERAF HAREL, 2016.
[85] Bavelas A. Communication Patterns in Task-Oriented Groups[J]. Journal of the Acoustical Society of
America, 1950, 22(6):725-730.
[86] Nieminen V. On centrality in graph[J]. Scandinavian Journal of Psychology, 1974.
[87] Freeman L C. Centrality in social networks : Comceptual classification[J]. Social Networks, 1979, 1.
[88] Freeman L C. Centrality in social networks : Comceptual classification[J]. Social Networks, 1979, 1.
[89] M ZE. HEMBMTSIEM]. TSRS ICE T Mit, 2004.
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T B AR, B W EAEAN ] (5 fO0 2 [ 2] T OB R R AR, IS4 BARXAN s Ak

TG o XA R AE SRR 77, FTRARTY R 1 IR A TS RO PR B 2 % 1 1Y)

MR RTR . R g jp KRR T 5 § NI R k Z IR BT A R LR, g ()R 1 H4EHI § A k

2 NGRS th B Iy (6) = B0 AR () AT AR I AT 1 1)

S A DRI A B0, SRR A 0 A (1) = 2L
PEUIE I

& B0 BE Cinformation centrality) "' X #/{5 K 3KHLAE /7 (information
accessibility) ™, X EEAE BT LIGEIT T A D AT AR5, 1 S FE AENE
SR AR AR IS B RE 1K/, RICLE FRT RUNZ SR R AR 2 (HEBRESRFE N &
W), D% r A5 S RELEE J7 R . A IE T X RS BIRERE /15580 T I 4 (1) L 3
U I AT B 2% T LR R AT O, IR B R A R . A R IR AT
B, D & 0 A Gead N LT s (PR FE R H R, T 2T Ao T 1 fHRE, HAB =

D+J—A, C=(c;)=B71 WA i MERPOEC,O = 2 o ZMED

ncii+2}1:1 Cjj—2 Z?:l Cij

, X HEAME

W2 L T (ML BT RE 7 ABUR B R SR T T

Brandes N\ (2003) FEXTBUA ML (BT 7T A _EIRSR AR HUMRE/1EAT T3, AT
N LA FE W T B R AT B R TE RO, $EAE PO B SR T R R A% B ANE B AL
S, AR BE U B T R g T

JE e BE (RN B AR AT B, RS 719 RO AV At 7 B0, JIGidhont W0 248 FX) 2 KA 45
AL B R R IEAT IR o AT o0 BT W] AR BE Hh S 5 mi AR B AR S My rh B S O L L, (ERRTE
VLWL S AT R0 B T 2R AN IR ER RIS g o v 8] P T DSOS R0 TR A
W28 B BRI HI RE 77, REWS BV RS A B, (HR AR R mi A R Z AR &
I, AN RS o 40 L R ] B R R AR RO LB, IR SR AN 780 1. i TR Bl
G 1R RS R LR RS, BT DLAGZRAE TSR A R b 5N RS P S S PRZ I R
BN ELREE R, TS A AN [RDAASR (14 19X 4 22 [R50 AT Bk

3.3.2 ST AV TR L
A b, PR EEUNES T E] B BIE PR 2 B AN BE I B LI S S IANBURF ST T £ 2 ]
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3o U TR () 2H 22 2 m) e Rl B R R SR LA b ARt JREE IR
LR BB [FRE, DA TN O RN S 28, skl e T Ao,
ZTCEE I B T AR AL IS 1) B R A L, X PR )7 W Mg A B
RIS o AR 2 2 T SRR O B A AR HEAT T 472 0 T RS, RS
PRADIRZS J2 2538 1 TR P 5] & AR A2 JC 42 7 1), 7£ BRI 7 Fo AL 2 AR R B 2k
AR — N MEE &5 B SR AR TH . FETIX—HADRES, AR SCRI—Fp R
T R A 1 R VA DT VAR B IR X 2 T T B A s e ) (DA R RIRRBE IR O D 1
& E

0, 1IN AR SRR R . LI N 4% B TR A, X 1) 4R
TR T BRATLE AR AR DU DX 286 55 FEE K, DR bt 24 PO 245 235 PR RO, ) D) 2% A 2 7 e EL A
TER AT REVERR ST, O DX 2 AT S T R A BE B RN o FEARLRRT, ARSI N4 R BT T A
() P BE B )N, D) DX 25 (1) Bt SRAR P R OR o (RN, D28 SRR B 2 32 B S sz, 4
R AR e i, T AU R D D ) 2% B SRR R RO . 2 X S SRR FE ORI, SRR A
DAEM G TR T AL . 52 ML, Vito Latora fl Massimo Marchiori (2001) 7Ei+t
W 2% (5 BAL 3 R IR T ARUR I & 7 . iCe[GI NI G BRI, WA

(] 1 1 n—1
€ = = =
n-l . Zi:tjev dij Zi:tjev dij
nn—-1)

AP G A R, i8e[G] = 1, Bl 2% RESR R A B HE b K ME
BBty 6 HH— R, BN R S EEME. o 75 mlcdi 2 i blv, oA
Hots, R A5 v ELAEAR SR B BT 55 RS B — B T sy TR I 2% 5 v, ELREAH AT
TR A EDNERE S v, b, RSB IMZEG; . BIR, 5 kv, Wi 5 & G 5 A
BRI AN — kA, TR PR R AR, PRI 28 AR AR R S 1 I . T AE R 2%
AL B OCBR AL E  OX A Y R AR SRE M KR RSO i, D U R B T )
FER TR BRI, AN il BB 0 B2 5 HL 4T AL e i 3 S50 190 2% g R P PR A2 2 i
FEA %, BERREREAZENEON, WY i Ry, H R BE A% 34 ) e bl .
1 IMC (vy) AR LR, e[GO R 1 W48 IR R TR L, WA
elG] (n — ki) - 1(G)
IMC(v;) = 1_@: _—n-l(G)
PRl , 74 A 1 BRI BE TS B AR S 2% G ORI G o T 15 0 TR] R Y T
o AMRHE Floyd S8R DU 90 2% AT 59 i AR Bl BEREAT T 5o ARFEIZ ST, 7ELL
FER T IR FA BT TR 5 2 Sk A T T B AR A 2%, 22 S 115 R Sc e i 194 2% 0 2R
FEEIL B KA 1o
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87(19):198701.
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MR R S B B O, BT 5T R AR AR AR — 2R 4 i B . (H
FEAENT BRI R T, AR B G B—ER T IR MRAT A R RE I, 5 ROZ0 N8 1T B
BIP [FIAT kAT S e —ANERT TR B O BRI 5 8 LR R T TR i /3 20, el
PRI PR R] 5% Rt R SRR A 25 58 1 o DRI RATT AT RAR AP s AT I e, BV 2% R — 2% 30}
BEURAE X 28 EAT A5 36 (8RR AR FHEH . ZECA MW, A 2235 i Ry 4i i
ARV PR 4% R B HEAT B BN . TN, WU B AR A T b R
AMRHAE, 1A B 56 43 S I S rh R T TRE ) o 80T R 2% v BT R AT, RefS I
FRATEE ff M AR R P [R]85 B FRATHR B AR LS AE WY 2% rp b T- OB L R AR 132
R AR IER T o IXFE AT T AT B A2 e — 9k T B S AU A% O 1), A AT RE S T T 3 — DO RE s
BHISCRAR T AN — N BERE, 5 B BT PO BEANAE B9 RO B JRE Y, 1o F 79
5 HART R A RAH LR R RE B, 19 s I IR IR — 2R 19 s SR ORI 38 B Y ) i A2
XLERRARHE Y 171 RO BEURAR R RS20 g, T X AR 20 A o b S e T AE AT B o 2R v ] [
BRI 2[R BEAT B e BN G 5S4 R RE D o T AN BRAK IR AL I B2 K, A2 BESE R4 2145
Ky, ARl e AR AR I SV 5% 75 LT A 8 B IR 2% rh, 0T G5 AL AR AT B sk, T e f 4H.
ZUAIC AR IR, BIBG sl B SR S o I XL R 73 Hr, R 3RATT S f b A TEUR
AP 2t AR A = .

AR 7 A ) REAEL, 4 SR I e B 50 9 RO AT AL, LT SRR I 2% e 3R B AR Tt 2
PRI R B, AT IR . il e, 2 G I —250E1, R pvg, AT
KV IS AHAG € 15 v M0 WA R — BT v, s v My, B IR HIE LA N v
JE, WRAFAEREZRTLMN A RE —5%, AWM ABTRIMNE G, o v Mlvy, WS K 189 3 2%
FIBERIESE, RN B — 25 1 S 4 A A A5 X 28 o i 0 B H s 1, B RAAC A i D 2% e 3R
P22 AR B R AMIUAR 5 3R S AE P 4 vh BT AL O A B B A 9% . ARIMC, (v vy,) NIRRT
RV vy, BRI F B2, DA

e[G] (n—-1)-1U(G,,)
IMCe(vmvn)=1—m=1— 7 106)

PRI D9 24 19X 48 AR ORI 5 T2 MSCAF I 5o D) 2% sl RS 2 ) 52 MR Mk B2 T ARG 88/, BT A 7E
[ 72 ]9 2 RS AR BT T R RIS, 0PI 3B T e [R) B R AT T R A AL B, BT 20N
IMC, (v, v,) — min(IMC,)
max(IMC,) — min(IMC,)

L& FENRMEAH

IMC, (V)" =

I IMC, (v,,,v,)" € [0,1].

[103] Be£ A, =@, H@Ew ETHRETENANELERRFHBEEMITMED]). B 5%, 2013,
20(4):27-30.
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B 3 ik B
PA —MFAE 10 AT R 10 2558240 B R o AR4E IR T332, 1M 2% rh =79 A
BEUR AL BRI FR T R B A RAEAR 1 P R

v Vs Vg v,
A ()
Vs Vi ¥q Vg
Vv
2 Vig

B 4 PgRLER"

R 1 BIR AL BT FE B PP SR

WA RO WAGS W
1 0.149 1 3 0. 149
2 0.149 2 3 0.149
3 0. 445 3 4 0. 206
4 0.471 4 5 0.130
o 0. 200 4 7 0.215
6 0. 200 5 6 0.130
7 0.471 6 7 0.130
8 0. 445 7 8 0. 206
9 0.149 8 9 0.149
10 0.149 8 10 0. 149

[104] BB, KRR, BEth EENEPHAEBEEITENT ARG LD R TREER 55, 2006,
26(11):79-83.
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L& FENRMEAH

FOE HEmRNEMLE T

4.1 BITMRERPHINZEBIINE X FR

ARICE T F XN BRI R F XA R, silmbon, Ik
BEYL, BINA 31.6 ABENUNEHFL, 13 ARBMITIL R, M B 687.39 T 5
NH, NE53.19 AN, XHTAECAKIE, 2017 £ TR 1565, 4 1470. F XIEIE
FESEHE N & RN BRI 110 4, HPhXGLEImgE 73 47, Sy L IR 37 4y, ¥WRK
RAFEFAMRBLAFER AT & ERR KR B REYIENR . SRS, Hhé
NEESRKE S KK BEEHEYTE F X G RTRR AL,

(1) NP 2% e A

MEBT T RIRIERE , BFERE FFISAT I F B A BT TS EM N AR E, B
TR R BREATEN B2 EE . ARSI SRR XN ENRMEE, AT
TiEAREE, ARSCUCRPRERT T P E ¢ RASZ AR XA N AR . [FN, BISTig 2
S EB T THME S R VAN 2, HRRE B OB SEE B GBI 6 N A TR 8T, B
V2 S B ) 5 DR 2 R SR, TR I AR SCAS 25 R AN [ 3 10 1) M A B 1R Al T AN [ 38 1T )
PIE R R SRR o PRI, K B S T TR A IR 28 H (4 5, T st D) (e d s 30 1 RIAFAE 1Y
FECR, AU TR ES s S0 1] B E R XA 1, DRI S P 262 Tl (1) o F el e
I i 7] P 8% A2 TG 1) TE AL R 265

FRYEBOR SCHR A AT 7325, G0 I B ST 58 T 88 R 2 1T ) B e HE 1R ST
W, AT E RS TG A SRR T T A AR DGR T 2 MR BAFE T R R R —RIB T,
L ATRZE )R SCRA R 23S ], B R8N A TR 1R SRR MR /p . IEAMB S
A% AR I o8 FE A 1) S SRS AT R SO L, T AR K L A B 76
FE BT DU A2 S0, KB B VE TR AR B A o . T Ak
I AMA LIS TAE, BT A B i HAh s 18 w] LI R 28 3k T 1478 P [F) 0%
Ro NATHEAHSHRYE N 2R REXT 5 R AL T /028, an SR oAb [ — /N B 67 S AH R )
HRAE (AN afis . ER4E . WRiEk. ) MR\ B | AR T R 55 £ .
BEAE, E5r N AT X ARG T A5 B2 HARTR RE X RMTHH. @i b
PRSI NN NS 2 VA S S R WA RER DA Y G

(2) F X fes oAb 27 o S g B 10 S b ) ) 6%

AL BT F X SR it S S TS R B IR S S Rl 2%, DU IR
BL— R H R R A RN R ESRAE . F XALT Rilgmm s, Tolkg F X 3B R
A, 2017 4EES Ak A X AR PR BB R 53, 9%, F XL 8 M Tkb X, Hrb s Bk
2TMX F X, Bl TS TR X%, XA RAIA 215 %, HEE KGRTE
BEHy 30 5%, RIFL S MO BT B 68 5, ¥ I TR IEE R MR, SR
A BBROIEE. & 8. BibE. 8. sHha. SiE. siE. &2
Wiy WEE, 2K, BRER PR, HOE. ARG, PEE. RO, CEbR. CREERH R
g, DARGBALATA . PR JRIX = SRR . Rk, faRib 2 b S B S B
e F XM AEHE TEMNESZ .

fERAb R R B EE, (HR TR BARIRR bR L RRIEAT, &R
B MRS NARER, FASCARERRE O TR 2R, FETF
X fes B A2 i RS S TR B T 2 5 M A BRI TA 2R WP RBi
Ihy WEIBN ALy R TAER. BRRE. RER. @8%. K%/, BER. #i
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Iry BB XBUF . REUS. S TRMEBAFIE 17 AT ARIEFERE K65 S
L NS MBI BRE TS AL R RS OC R, FIE I F XSGR 2 il S il
RS RPN 5 fs. ZMEIEE 17 AT, 24 &

Bl5 fEkift s BN S R 4%

AR TR U O BE IS T T W0 [ P A SR 2 M 28 AT 0 BT, 15 B 45 R TR PR . R4
THEEE BT ORI Z B 2 R R R b, ROy 22 )R 5 Feth 8 1 TR AR P R 58 2% BT LR A
TSR, G RN — AN R BRI PRI R oK B DU T 2 R AR
JERL AL i FMUN SR B AZ AR T, BT LB 5 HAR AR 5 R S ] ) B AR R R R
RN BER, PR Z FR RS, EEN S TAER R R R Mz, HAN S
AT B O FE AR, EATK 28I S 22 Jo R 2 R Fe At R AR 1 = 2R R &R o R A
2 R RS CRL—A%00), ARSI A

AR AL S 2R T BB 1T SR IR AR HAE S RIS, W] LUK BILAE 12 0 2% e 2538 1 8] A B[R]
FEDXCAE A o XA PRI IR 28 RIS D, SR g g B, DAL AN [0 3508 1 18] A Bl [ FB2 A 22 S 4
o RNt RTRUACIL, AR T I R B ) P2 5 R B L FE I F AN — € ELEAH G, IR T
—EMIRUEE, ASCRAE T TR

2 ERMFRBFRNIFITREFLE

WIBR LR HIIER FILE HIIBFR FIE
2B/ 1.000 BB 0.067 BI% 0.186

SHBASZBA  0.186 BYE 0.129 ERBA 0.067

R/ 0.186 [R5 0.067 #E 0.129

TEFEN 0129 BEH 0.067 BAE 0067

BER 0.124 HBAT 0.186 X B ¥ 0.129

HMRE 0.124 REF 0.186

R3 fERA TN SR T8 R

EITBIR tE EEE hEE BN thEE
ZisF/ EBAXBA 0.0581 ZE BEE 0.0667 EBXBA RS 00624
ZHRF RBH 0.0581 ZE BT 0.0581 SEBAXBN BEHER 00624
ZhF  REXBA 00624 T RES 0.0581 RBA MRE 0.0624
ZHRF PER 0.0624 ZHE RIS 0.0581 TEXBN  EXZ 00624
ZI/  HRB 00624 2R SEEEEBA 00667 B RE®m 00581
ZHRF R 0.0667 ZfE #rE I 0.0624 FHBUT ET% 00581
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MR SR TR D, TR S 2 TN 2R ash, 2 1RSI N 2k
B TAR A S B AR 2 T AR, B 2GR 112 8] ()26 2R 0 245 3t A B S5 1R A OO T3S
ISHONE I, PILR PR NG R RN A AR il 2 P As
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RO i 75 0. 682 2 AL 0. 439 INESTA) BB 0. 227
Rz ERZE 0. 500 ‘Z IS 0. 364 HBUM i R 0. 409
Rz INAS YA 0. 348 0 HBUM 0. 288 HBUM M2 0.318
Rz UM 0. 303 2B J7i =) 0. 348 W SR M4 0. 439
Rz M4 0. 364 0 M4 0.333
RBI NAR0.348 B2 K% 0. 561
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import xird
from numpy import *

set_printoptions(threshold=inf) #E B — NMEMERNFFETE
set_printoptions(suppress=True) i B AR AR TR

def IMC(a,mx_3,mx_4,G,n_1):
k_con=0
k_list =[]
mx_1 = mx_3.copy()
mx_2 = mx_4.copy()
mx_9=mx_4.copy()
for b in range(len(mx_1)):
if mx_1[a][b] == 1:
k con =k con + 1
k_list.append(b)
for w in range(len(mx_2)):
for e in range(len(mx_2)):
ifw==¢e
mx_2[w][e] = 65535
for p in range(len(mx_2)):
for g in range(len(mx_2)):

if p!= a:
ifgl=a
if mx_2[p][a] + mx_2[a][q] == mx_2[p][q] + 1
mx_9[p][a] = mx_2[p][q] - 1
elif mx_2[p][a]+mx_2[a][g]==mx_2[p][d]
mx_9[p][a] = mx_2[p][q] - 2
else:
mx_9[p][q] = mx_2[p][d]
elif g==a
else:
if g'=a
mx_9[p][q] = mx_2[p][q]-1
elif g==a

mx_9[p][q] = mx_2[p][q]
mx_9 = delete(mx_9,[k_list],axis=0)
mx_9 = delete(mx_9,[k_list],axis=1)
n_new = len(mx_9)
1=0
$49T1, #5971
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for x in range(n_new):
for y in range(n_new):
ifx!=y:
L1=11+ mx9[x][y]
G_new = (n_new - 1)/ (I_1)
IMC =1 -G/ G_new
print(IMC) #1TE IMC

file=" [&] NRETEML xisx"
data = xIrd.open_workbook(file)
sheet = data.sheet_by_index(0)
nrows = sheet.nrows

ncols = sheet.ncols

alldata =[]
for x in range(nrows):
rowlist =[]
for y in range(ncols):
if sheet.cell_value(x,y)==""
rowlist.append(int(65535))
elif sheet.cell_value(x,y)==0:
rowlist.append(int(65535))
elif sheet.cell(x,y).ctype==2:

rowlist.append(int(sheet.cell_value(x,y)))

else:

rowlist.append(sheet.cell_value(x,y))

alldata.append(rowlist)

rowdata = matrix(alldata)
mx_ori = array(alldata) #S N\ excel X4
mx=mx_ori.copy()
graph = len(mx)
for i in range(graph):
for j in range(graph):
for k in range(graph):
if mx[i][j] > mx[i][k] + mx[K][j]:
mx[i][i] = mx[i](k] + mx[k][j]

mx_0 = mx.tolist()
for a in range(graph):
for b in range(graph):
ifa=="h:
501,
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#print("done2") #ITEREKRIZ
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for x in range(graph):
for y in range(graph):
[ =1+ mx_0[X][y]

G = (n-1)/I HIERERE
for a in range(graph):
IMC(a,mx_ori,mx,G,n) #EH IMC R
PRl e
def IMC(a,mx_3,mx_4,G,n_1,aa_0,bb_0,cc_0):
k con=0
k_list =[]

mx_1 = mx_3.copy()
mx_2 = mx_4.copy()
mx_5 = mx_3.copy()
for b in range(len(mx_1)):
if mx_1[a][b] ==
k con=kcon+1
k_list.append(b)
#print(k_list)
print(k_con)
for bb in k_list:
if bb>a:
mx_5 = mx_3.copy()
#print(mx_1)
for cc in range(len(mx_5)):
if mx_1[bb][cc]==1:
mx_5[a][cc]=1
#print("a")
if mx_1[cc][bb]==1:
mx_5[cc][a]=1
#print("b")
mx_6=mx_5.copy()
graph_6 = len(mx_6)
for i in range(graph_6):
for j in range(graph_6):
for k in range(graph_6):
if mx_6[i][j]] > mx_6[i][k] + mx_6[K][j]:
mx_6[i][j]] = mx_6[i][k] + mx_6[K][j]
885171, #£59 IT
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mx_6 = delete(mx_6,[bb],axis=0)
mx_6 = delete(mx_6,[bb],axis=1)
mx_0=mx_6.copy()
n_new = len(mx_0)
|_new =0
for x in range(n_new):
for y in range(n_new):
if xI=y:
I_new = |_new + mx_0[x][y]

G_new = (n_new - 1) / |_new

IMC = (1 - G/ G_new)

print(IMC)

#print(str(a))

#print(str(bb))

aa_0.append(a)

bb_0.append(bb)

cc_0.append(IMC) HTEILA IMC FHEX D AXTHS

------ (T 5% AR ARER)
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M= k-means X HHARK

from sklearn.cluster import Birch
from sklearn.cluster import KMeans
import matplotlib.pyplot as plt
from numpy import *

import xird

file = " MEEE xIsx"

data = xIrd.open_workbook(file)
sheet = data.sheet_by_index(0)
nrows = sheet.nrows

ncols = sheet.ncols

alldata =[]
for x in range(nrows):
rowlist =[]
for y in range(ncols):
rowlist.append(sheet.cell_value(x,y))
alldata.append(rowlist)
X = array(alldata) HIEER excel X1

# Kmeans B 2%

clf = KMeans(n_clusters=3)  #%E 4 DBl
y_pred = clf fit_predict(X)

print(clf)

print(y_pred)

x = [n[0] for nin X]
print(x)
y = [n[1] for niin X]
print(y)

plt.scatter(x, y, c=y_pred, marker='x')
plt.title("Data")

plt.xlabel("edge importance")
#plt.ylabel("average importance of nodes")
plt.ylabel("average weight of nodes")
plt.legend(["'Rank"])

plt.show() # BBRERTUL

#5370, #£59 T
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B3R BA BEH IR

import math

import xird

import networkx as nx

import matplotlib.pyplot as plt

from numpy import *

import scipy as sp

from sklearn import linear_model

from scipy.optimize import curve_fit

from sklearn.linear_model import LinearRegression
from pylab import *

mpl.rcParams['font.sans-serif'] = ['SimHei']

set_printoptions(threshold=inf)
set_printoptions(suppress=True)

#ER = nx.random_graphs.erdos_renyi_graph(100,0.4)

def func_E(x,b4,b3):
return b3+b4*log(x)

def func_P(x,b1,b0):
return bOx(x**b1)

def R2(y_test, y):
return 1 - ((y_test - y)**2).sum() / ((y - mean(y))**2).sum()

def IMC(a,mx_3,mx_4,G,n_1):

k_con=0

k_list =[]

mx_1 = mx_3.copy()

mx_2 = mx_4.copy()

mx_9=mx_4.copy()

for b in range(len(mx_1)):

if mx_1[a][b] ==

k_con =k con + 1
k_list.append(b)

#print(k_list)

#print(k_con)

for w in range(len(mx_2)):

#5471, #£59 T

\



YHEXILE

£
&/ SHANGHAI JIAO TONG UNIVERSITY

[ [2) % RAPEXEN Y ES BRI TN L& 52

L& FENRMEAH

for e in range(len(mx_2)):
fw==e¢
mx_2[w][e] = 65535

#print(mx_2)
for p in range(len(mx_2)):
for g in range(len(mx_2)):

if pl=
ifgl= a:
if mx_2[p][a] + mx_2[al[q] == mx_2[p][q] + 1:
mx 9[p][q] = mx_2[p][q] - 1
#print("a")
elif mx_2[p][a]+mx_2[a][q]==mx_2[p][q]:
#print(p,q,a)
#print(mx_2[p][a])
#print(mx_2[a][q])
#print(mx_2[p][q])
mx_9[p][a] = mx_2[p][q] - 2
#print("b")
else:
mx_9[p][a] = mx_2[p][q]
#print("c")
elif g==a:
mx_9[p][a] = mx_2[p][q] - 1
#print("d")
else:
ifg'=a
mx_9[p][a] = mx_2[p][q]-1
elif g==a:
mx_9[p][a] = mx_2[p][a]
#print(p)

#print(mx_2)

mx_9 = delete(mx_9,[k_list],axis=0)
mx_9 = delete(mx_9,[k_list],axis=1)
n_new =
11=0

for x in range(n_new):

len(mx_9)

for y in range(n_new):
ifx!=y:
L1=11+ mx9[xy]
#print(k_list)
#print(
#prlnt(n
#print(l_

55T, 59 71
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G_new = (n_new - 1) / (I_1)
#print(G_new)

value_IMC =1 - G/ G_new
#print(value_IMC)

return value_IMC

#print(a)

#print(str(a) + " " +str(IMC))  #iTE IMC

def form_BA(m,n):
BA = nx.random_graphs.barabasi_albert_graph(m,n)
dc=nx.degree_centrality(BA,)
cc=nx.closeness_centrality(BA))
bc=nx.betweenness_centrality(BA))

global bc_list
bc_list=list(bc.values())
global cc_list
cc_list=list(cc.values())

A=nx.to_numpy_matrix(BA)
mx_ori=array(A) #HERPULEITE
mx9=mx_ori.copy() #mx9 EX
mx=mx_ori.copy()

graph=Ilen(mx)

D=zeros((graph,graph))
J=ones((graph,graph))

for a in range(graph):
k con=0
for b in range(graph):
if mx_ori[a][b]==1:
k_con=k _con+1
D[a][a]=k_con

B=zeros((graph,graph))
for m in range(graph):
for n in range(graph):
B[m][n]=D[m][n]+J[m][n]-mx9[m][n]
B_mx=matrix(B)
C=B_mxl
I=len(C)
C_ar=array(C)
C_1=C_ar.copy()
#print(l)

#5601, 59 T
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global acc_list
acc_list=[]
for i in range(l):

acc=
aj=0
bj=0
for |

acc=
acc_|

0

in range(l):
aj=aj+C_1[i][]
bj=bj+C_1[i[]
I/(1=C_1[i][i]+aj-2*bj)
ist.append(acc)

#return acc

#print(acc)

for x in range(graph): HEBIEAERE AL

fory

mx1l=mx.

in range(graph):

if mx_ori[x][y] ==
mx[x][y] = 65535

else:

mx[x]ly] =1 HPEIE AL

copy()

for i in range(graph):

for |

in range(graph):
for k in range(graph):
if mx1[i][] > mx2[i][k] + mx1[K][]:
mx1[i][j] = mx1[i][K] + mx1[K][]]

#print(mx1)

mx0=mx1.copy()

for al in range(graph):

for bl in range(graph):

ifal == bl:
mx0[al][bl] =0
#print(mx0)
n = graph
=0

for x1 in range(graph):

fory

G=(n-1)
#print(G)

1in range(graph):
| =1+ mxO0[x1][y1]

/|

#print("done")

57T, 59T
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global IMC_list

IMC_list=[]

for a in range(graph):
IMC_list.append(IMC(a,mx,mx1,G,n))
#print(IMC)
#IMC_list.append(IMC)

#print('done’)

#print(IMC_list)

return IMC_list,acc_list

def return_value(func,x,y):
b1,b0=curve_fit(func,x,y)[0]
return b1,b0

R2_bc=[]
R2_cc=[]
R2_acc=][]
b1_bc_list=[]
bl_cc_list=[]
b1_acc_list=[]
#form_BA(20,5)
range_list=arange(50,510,10)
print(range_list)
foriin range_list:
form_BA(i,10)

b1_bc=return_value(func_P,IMC_list,bc_list)[0]
b0_bc=return_value(func_P,IMC_list,bc_list)[1]

bc_list_test=func_P(IMC_list,b1_bc,b0_bc)
R2_bc.append(R2(bc_list_test,bc_list))
b1_bc_list.append(bl_bc)

b1_cc=return_value(func_E,IMC_list,cc_list)[0]
b0_cc=return_value(func_E,IMC_list,cc_list)[1]

cc_list_test=func_E(IMC_list,b1_cc,b0_cc)
R2_cc.append(R2(cc_list_test,cc_list))
b1_cc_list.append(bl_cc)

b1_acc=return_value(func_E,IMC_list,acc_list)[0]
b0_acc=return_value(func_E,IMC_list,acc_list)[1]
acc_list_test=func_E(IMC_list,b1_acc,b0_acc)
R2_acc.append(R2(acc_list_test,acc_list))
b1_acc_list.append(bl1_acc)

print(i)

285811,
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#print(R2_bc)
#print(R2_cc)
#print(R2_acc)

#plt.ylim(0,1)
#plt.plot(range_list,b1_bc_list,"pink™)
#plt.plot(range_list,bl_cc_list,"orange")
#plt.plot(range_list,b1_acc_list,"black")
plt.subplot(221)
#plt.plot(range_list,R2_bc,"red")
plt.plot(range_list,b1_bc_list,"red")
plttitle( A FILE)
plt.xlabel(' P Z& AR AE")

pltylabel( Z£1)

plt.subplot(222)
plt.plot(range_list,b1_cc_list,"blue")
#plt.plot(range_list,R2_cc,"blue")
plt.title(' BT ')
plt.xlabel('PIZ& AR AE")

pltylabel( Z£1)

plt.subplot(223)
plt.plot(range_list,b1_acc_list,"yellow")
#plt.plot(range_list,R2_acc,"yellow")
plttitle(EEHFLE)
plt.xlabel(' & #1E)

pltylabel(' Z£1)

plt.subplot(224)

plt.ylim(0,1)
plt.plot(range_list,R2_bc,"red")
plt.plot(range_list,R2_cc,"blue”)
plt.plot(range_list,R2_acc,"yellow")
plttitle( ISR E")
plt.xlabel(' P Z& AR AE")

pltylabel('R 77

plt.show()
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NETWORK ANALYSIS ON EMERGENCY PLANS
IN MULTI-HAZARD ENVIRONMENT: A CASE STUDY
IN F DISTRICT OF SHANGHAI

Contingency plan is the leading point of emergency management system construction and the
starting point of "one case, three systems". The contingency plan provides the responsibilities of
the relevant government units, clarifies the relationship between the various units, and provides
support and guidance for emergency command and rescue work. The "guidelines for the
preparation of emergency plans" issued by the general office of the State Council requires that the
preparation of the plan should be "vertical to the end, horizontal to side", vertical through
administrative and various levels of organization. Data show that as of 2010, the number of
contingency plans nationwide has reached 2 million 400 thousand. Although the vertical (state-
level, provincial, municipal, district and county level) and horizontal (general plan, special plan,
departmental plan) hierarchical network has been initially constructed. However, the existing
contingency plans still have difficulties in adapting to the actual needs of emergency management.
Under the limitation of the emergency management system and the administrative system in
China, there are many problems in the emergency plan system, such as the fragmentation, the
unclear power and responsibility, the repeated construction, the internal consumption of resources
and the "information island". More importantly, the preparation of the emergency plan in China is
presupposed by the occurrence of a single public emergency. It lacks the interface between the
contingency departments and the linkage of the contingency plans, which leads to the poor
communication and poor turnover of the emergency departments in the complex environment. In
view of these problems, a large number of scholars have proposed solutions from the perspective
of plan preparation, plan system construction and management system reform. However, most of
the existing studies have neglected the discussion of the collaborative linkage between emergency
departments. In a multi disaster environment, interdepartmental cooperation is no longer confined
to the framework of a single contingency plan, making interdepartmental links more frequent and
complex. The existing research seldom starts from the linkage structure of emergency
management departments, and discusses whether the coordination of various departments under
the current emergency plan system can adapt to the complex situation of the continuous evolution
and mutual influence of sudden public events under the environment of multi disaster, and can the
emergency disposal and follow-up work be ensured in time and effectively.

Therefore, this paper attempts to take the inter departmental collaborative relationship among
emergency departments as the research object, and explore the impact of multi disaster
environment on the synergy relationship of emergency departments. This paper, based on the
theory of intergovernmental relations, takes the emergency preparedness plans of the F District of
Shanghai as the basis of text analysis, and uses the social network analysis method to draw an
emergency cooperative network in the F District of the city, and analyzes the characteristics of the
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cooperative relationship in the emergency department reflected by the network, and has tested the
existing F area through the method of scenario simulation. Under the guidance of the plan, the
coordination of emergency departments will be adaptable to the multi disaster environment.

The construction of emergency management capability is an important research topic in the
field of emergency management in China. The emergency management system based on public
emergency and contingency plan involves the coordination of various functional departments of
the government. In the context of inter governmental relations, the synergy between the
emergency management departments affects the government's emergency management capability.
The social network analysis method is applied to the abstract analysis of the social relations of the
subjects studied by the idea of graph theory, which is also applicable to the study of inter
organizational relations. Based on the social network analysis method, this paper constructs an
emergency management cooperative network based on the emergency plan, and analyzes the
cooperative relationship of the emergency cooperative network and its reflected departments in
combination with the idea of random network and complex network. The results of this study are
as follows:

(1) The quantitative analysis of policy literature is used to study intergovernmental
cooperation. In the study of intergovernmental relations, the interdepartmental cooperation of the
government departments is an important research content, but the traditional questionnaire and
interview are easily interfered by the subjective factors of the interviewees. The quantitative
analysis of the policy literature through the objective analysis of the power, responsibility and
institutional arrangements that can reflect the relationship between government departments and
departments, thus better restore the interdepartmental cooperation of the government departments.
In this paper, the social network analysis method which is widely used in quantitative analysis of
policy documents is used to analyze the F District Emergency cooperative network reflected in the
emergency plan text of the F District of Shanghai city. The relationship between the emergency
management departments of the F district is displayed in an objective and concrete way.

(2) On the basis of the traditional social network analysis method, this paper combines the
thought of random network and complex network, and draws on the scholars' research on the
network node contraction method, and puts forward the measurement index of the importance
degree of the network node contraction and the edge shrinkage importance. According to the
topological characteristics of the network, the number and location of nodes owned by nodes
determine the ability of nodes to acquire and transmit resources in the network. Through the
correlation analysis of the common measure in the network analysis, this paper validates the
description ability of the node's shrinkage importance to the feature of the node, and extends the
measurement method of the ability to influence each edge of the network. Based on the above two
measures, we can help us to understand the key departments in the emergency cooperative
network and the synergistic relationship that plays an important role in improving the capacity of
the Department.

(3) Based on the measurement of the importance of edge contraction and the characteristics
of the network structure, the department collaboration is classified. The different types of
department synergies reflect the different situation of resource transfer and sharing in the relevant
departments, and have an impact on the efficiency of resource transfer and network robustness of
the collaborative network. This paper holds that on the basis of the classification of existing

synergies, the possible influence of coordination between different departments on the realization
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of the overall goal of the government can be judged, so as to strengthen the system guarantee of
the coordination of the Department. On the basis of the analysis of the necessity of the reality,
based on the analysis of the importance of contraction and the type of synergy, it can be used to
determine whether the establishment of the new cooperative relationship can significantly
improve the operation ability of the whole network, thus providing a basis for the coordination
and integration of the cooperative network structure.

(4) Combined with the results of the previous analysis, the rationality and possible
problems of the reform of the Ministry of emergency management and the establishment of the
emergency management department are discussed. This paper holds that the reform of the
emergency management system can solve the problem of not smooth coordination between the
emergency management departments under the current emergency management system, reduce
the complexity of the emergency cooperative network and improve the efficiency of the resource
turnover in the middle of the emergency management. However, in the current practice, the
establishment of the emergency management department still exists in the internal construction of
the organization, the boundary of the integration of departments and the promotion of the model.
There are still a lot of problems to be solved by the government on the road of the reform of the
emergency management system.

In this paper, the social network analysis method is used to study the cooperative relationship
of emergency department in emergency plan network, but there are still many shortcomings, and
we hope to improve it in the follow-up study.

(1) According to the network analysis method, the emergency management departments are
abstracted into equivalent nodes. But in the actual work of emergency management, the scope of
the emergency department and its business capacity will have an important impact on the
relationship between departments. The strength of the ability to obtain and transfer a department
depends on the institutional arrangement and the capacity of the Department. Similarly, the actual
degree of synergy between departments can not be simply reflected through network structure and
institutional arrangement. Therefore, the relationship between departments is discussed only in
this paper.

(2) According to the text of emergency plan, the emergency cooperative network built in this
paper is based on existing institutional arrangements, but the non institutional links that can not be
reflected behind the text, such as the private relationship between the leaders of the Department,
will have a heavy impact on the cooperation relationship of the Department. In emergency
situations, the impact of non institutional factors on execution coordination and decision-making
synergy may be more intense than institutional factors.

(3) The contingency plan is a prediction of the situation that may be faced after the
occurrence of a public emergency and the reflection of the government department, while the
unforeseen circumstances in the actual event often make the emergency disposal more
complicated. The emergency work of various functional departments may also be adjusted
according to the scene conditions. In addition, the emergency response plans are mostly only for
the emergency response and emergency handling behavior of the government departments, but in
the current emergency management practice, the private sector and the third sector are becoming
more and more involved in emergency management and play an important role. Therefore, the
actual emergency collaboration network is often more complex than the network set by the

contingency plan.
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