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Abstract: Considering the co-evolution of “emergency strategies-network structure” in environmental pollu-
tion mass emergency, this paper analyzes two kinds co-evolution paths and constructs a reciprocity, a prefer-
ential attachment and a cooperation model respectively. Furth, applying social simulation, this paper analyzes
the effect of the accumulation period of network exit, the probability of spectators’ entering into the protest
network, the probability of participants’ maintaining existing network connection and different network link-
ing behaviors on the scale of the protest network. The results show that the longer the accumulation period of
network exit, the lower the probability the participants maintain existing connection; the higher the probability
of spectators’ entering into the protest network, the lower the probability the participants maintain existing

connection, the larger the scale of the protest network.
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Table 1 Two kinds of different co-evolution paths in environmental pollution mass emergency

LR
BEEE  PAEE LR
AN RN 5o P
WOTE  EEETIE EEETIE EEETIR SRS RO
e R A B
W T AER  REEL  BUBLE  EBNE  WENRE  H
WEERIE  IASEES SISl ALRMIB  ABRK R B
BRI MBS BN SR R,
HEAT SN ETIN T ES
FLER  CRAMG ORI CRAABEL AR
s YN U A e
BB
HUTEUN  ATPRIEL B Wi L4751
R S 8 A
AMESH T
W UER  REEA BREA): I RS A
WRYH KRN S i RS PE AL PR AR
BN R S5 R
ETIN T ES
FIARER TR TR/ FLER HE R
B L% HeRtE 2%

21 BRHE: BiaERMSMEERITHNEEERER

ST Iy W A AR AT N RO R, Dy T A R JE G SR AR AT B AR 24T O, s AR A A A L& 1,
AW FESCHRBR 1 BT ZRABARER AL H T 7 B A1, 38 A SCH R B0in LAY FE 1R 23 A, ELHE At 32 AT )
WU B AT NS, KSR 4 R, 2 5% B H B (reciprocity) 2L 5 Ak H R4 A0H B 4L
Horh Rabinl7E 5SS R AL i o3 T 2 5 38 B T W00 SO, IEARAE S TP 10 B8 S A TE IR I,
Dufwenberg %5 2125 [& 31 Jg sUH AR B h 3 BUAT B ARAE 00 T A FE R i (5 4, B0 1T 1 BF EL s

A B AL JE RO BT

Ui(az’7 bij, Ciji) = (i, bij) + Yijﬁij(ai, bij))\iji(bija cijz‘)7 (1)

Ho i (ai, biy) R A JE R ¢ R GrisUAT shai g rilat; Vi, R iil)Em iR WS 5% j i L EBUK
R (CHEI), Bij(a;, b)) FonAMER ¢ S HAMS 5 § KGR, Niji(bij, ciji) BnAUER WA
HAbZ= 5% j 3 AR —HES. BA0ERAALETLE (V; > 0) M, R E0)ER A HMS 5
g O HIR AR (N > 0), R 0 JE R0 i 2 58 MR A3 (85, > 0), FE“DAMERAE" 1) H 18
w2 RO R AR R 2 kg
() A o 55 IR R A 1 R R ok B, B Tl 2 21 2 AT 3 3R 45 M 7 BUR BTG By
g R LA E M LB Yy > 0. % 1 g § KR A, Auja(big cie) < O, T 6 X WABURA L, By (as, biy) < 0.
W Y55 835 (@i, big)Nigi (big, cige) > 0, XYt LEHA IEHESNLAREA D, «LAGIRAS M B AR b, B R0 BRI, A4 A 7

FHEHL Vg < 0, Mijilbigs cije) 5 Big(as, biy) Feo I, AT LA IIE 0B, L ARIKRIe LB SR Ll S A 7 Sy Bk A7 E 1, (L5
AT A IS 2SR AL, FF DAL M i




580 R 4 TR ¥ #H 34 %

i 9 TR B A 25 KM S 2 4, 3 2 W RE X470 330 D) 46 b 3 7 50 41 1 T T LUK 2. S5 AR T R R R R £
HEUR R Y, R (Y, > 0), IR I B AT T JRE R DN 2h, 54 A T 00 R 2 MR A 11 5
PR 2 5 BB %% b, T A ALE A AT 3 AR 1R G . SR I 3 R B SR S
FEAT g, BARGUUAT 30 B D15 7T A SEFR BRI 35 HME (s (az, by ) B0K), (B AR T 0K () T B0 B
1By (@i, big) < 0, Aiji(bigs cigi) > 0, M Y, Bis (s, biy ) Aiji (bigs i) < 0 FLAKHER). BEIHAE Jy LR 2
R % ) 3 A B 2 5 L D 2 o
22 BEH: BHERER S ST PSR e R

TEFR TS Yo O (04 R, FEI20JE R (O B0 30 2% A 20 1 2L e, LA U DA IR ) 75 DL A
ool LG — 5 ML 1E B 15 4 0SB (0 R0 B B, LA I RS 5 B/ 23 0 20 0 4 LA B3 (3500 8),
IR T =2 10 0 12 VR R 22 U 4 M) B 05 ARIE ) 4 0 4 BT 4 T8 B AL T — s (O B o, BT
U 22 2 1 FI3 - B R 3, K 5 T4 T 46 A 3 O BB L

ST 10 B 4 P 4 ) 015 A PR, LR AR5 2 BA B F JE b FE P 44 A ARG AE 125240

1) PR A, 3208 B ISP 46 TP T B T 5 B L 5 AT 15 150 o, 49 R A 4h, %
T LTI 7 — A I B T o B IO A S A R — AN BB, T AL A AN 2 e R R
AR IO 2% TR (< mo) AN RS 2B B

2) PRACHE B AE. IS ULAT B 037 A 53 TE 8 R SIS B, 32 LA B B T R 0 3R, A2 5
T 20 VA B T A R A O R ) 5 L UM ™) I B 40 31 00 4 B AN 05 0 1
% f () BT %A 204 5% ey, B

flli) =k (Z /@-) : 2)

AL BN TR A = 1 3678, 7E I ) D At P A B m S SR ng (g —
1)/2 + nl ZHOBENUN, m = no + L BEF S AL E] ¢ §OHEAE, 2 BEHLIR 2% A HE N AT RS,
BESMIT F(k) ~ B, Shrit (k) A U b AT B8, ARBEH Sy SRR e — B4 n K. 21
Wi At R, L5 55 U m = no + 1.

23 I HEUHSREE AT BTSN R A R R

S TR S U L B R M A A 4 B e, A7 S R 25 VR M 51 B 35 008 S i A
BSR4 75 TR AL 43 HOIRAS 1022 Gk £ S AR L 4 LT H PR 2 O K UM RE P P L3 0 2.
B TR S5 A BE G e S PR BN, 5 HB O RLSNFEL 5 00 105 15, 155 21 IR 24 BEPEL T SR 12), B 7
RO A e M B m AN OB, 1 5 m A A B 2 P IR, m (KN e T
MR 5 035 1L 2 R 2 T DB ERO B 3 B 5 . om0 5% 4] A T KRR S50 2, T
5500 RS8P T 10 R B, m — BETE 27 2 0 fh. B AMRR 0300 2 2 B 545 A
BRHOHE 5, 14 LR R IRG At 19 03307 R0 A ADUR R 5% -3 % . 5 H -5 5% B 5H-5
R IIA (R 2, DL 35 50 W0 05 S B M T ™ O 50 26 M8 (L. 8 B b, S8
b 0 ST 0 A R B 2 S

X1 A AT J9: FRBETS Qe b SRR S 2GR %6 R P, 7
PRI OV TR T — S URERG 4 AL SR 5, 5 00 % BARER P i — M B0 ot 5
AT, R IR et 5 B DA 1 — P AR B — AN BB 10 3 i A7
Fe e, kSR H .

HRAR -3 i S0, e P 0% 5 WL HE TRV B I 56 70 5 2, G o 3 0 0 R 22 B 75

2 HE - TR BT A S SRIBUM % S0 — 2 5EFR— BN NE LS SRS T, 258 -2 5ERRE
— W7 S 5 BT 2%, (BSR4 U0 U5 A T T A RN i — I T A LSS S R BT 4 b, B I AR R
AR,




ERE] SEH G S PR S SR A B RS A 07 B 581

SR 7 22 A S H . L 7 B ST U, B L S B A A PR B 26 (3 S kA 2
LA, 3G DU P RS 55U S e, 4 A A, R e 4 PR VKb S
M R AT, B 7RG R KB R 20). i b R 78 43 25 T R R A ik R 2
L, JIR A GRS A T ST (A A1 8, 44T R B A 25 R, ) i B LA
BOCHEES 1 — P {RFE 503 10 6 R 2SR M 2 5 SR 4 .

BX2 0B 5N AE T 55 BB 05 5% DL IO Q B 5
L e R R, SR R 1 — Q e B0 55 3 B SR e,

HRA bk st S, ot B 5 (R R Q R T HUBUM % I . e F B BRI, X T 0.4
5 S 3 O T4, SR OSSR L S L A A T, JEA A T4 LR
SR 22 I8 PR RO AT L B S 5 SR B 4730, BVt 2 02 P B DA RO MES 1 — Q ST e,
O 7 5 TG AT 0 0« K HUREI B A 5L 05 1SR 7 BSOS 7 S A R 1 e 2 S, SR A%
A B PR LA, Wit 31 5 T S B 1, B 3 OB 20 56 PR 2 T 2 M R
TFAEA R HIRIRE A0, TRk 25 90 0 R 5K T8 M1 A X B0 19 B 28, BABEAME S Q b4 5 DU+ 280
A, TSI 0 5, A LA A BURERG B A 5

S LSRRI B B 7, T B D 00 BB 2 B A

GRS 1 ERUETE YT AP T o B A BP0 B R e, I T R AN B BB,
(R — A3, DU P A TR I 1 Bl B 5 BT B, R SR 46 0 A
55 W B, TR RSB E B AL 2 T, R AR NP DUBR R Q 4k ST 2 W2
KR TR T B P PR, 8 R VB 1 — Q S UMb 1% S SERIAE RS, TR
LRI 2.
24 RS KSR E S5 L B 2 P

4 BTSSR RSB A, S L BT A A N, 7 BORE AR 2 B, e
i M B T R RSB HTR B AT 3, A TP B 0 FAR AR AR B 3, By
B 5 D 1 B M8, G T 5700 BB A A TR B, M T BRI T H s e TP

N3 BEHBEFAERIT R T SRR I ATAT = Ly, A5, 118
TV S/ A B B3 P O TUSMEL, TSR H 5050 %. B I KoR TRLRD AT AR 2R A BR A 4t
AT SIS ) B B e R .

3 #HT NetLogo AR SHEDH

FEIR GG SRR MR L 2O — X 2% 5 40 D[R AL BRI R v, A7 =R AS R (3 A e A2 TR —
PRI, ¥ ORI — 13 S 3] — VR S YIRS RS — A A0 — 9 BIO — 3. 9 17 A 28003 B RS A 1k <
Bin [R5 A P e A i R UTO AR, AR SC T B T i Jim — A S R R R A AR, BRI R L U b 7 B,
W7 B RAEAT I, B BOR IS LS 5 E M BG4S, [ 8RR 4T 3 T EASRAS AR A B3
O], KRS 55 W E S5 BIGTIR 28 T8 O R ST 2%, BUR % W3, 96 2 i RRSR, F&9E T
B ARSI B, AT G BUR SRS 2 505 W4 AL 2500 32 B BT R 48 )RR 5 e SR 1 PO 52
31 #HLMESHREMNERFRE

B ELIDE 0 55 5 S R R T, e S ) B S A5 22 1 B0l P S T 507 B0 & (R e 5 St ot
TR RIS G MR AT BERANEAT SO T RE. o 7 AR 2 P AL e R LIS I M I — &8 20 1
W2 2 5 F AL SCT B RIS B IE . 15 & QQ 55), 4 & it IR A7 B 5 AT+ 524f A A5 BLIL
Fie, BCHA 248 55 I HE AN ST A8 MER P ] LUGEE e AN B 000 224 39 e T — S350 0 28 HUASE, EBCAH 2k 391 IR0
ZXANARZE S 55 T I 8 U ELAESR AN B P 294 #2005 538 REFDUA TERME R Q T LI ME P I 2% th



582 R 4 TR ¥ #H 34 %

2 535 B0 J AT — WA A BBl G ACRIARAE I, BCRT — B AR 2 A G AR LU AR SR (P S5 48 Jo) 3 =
FROIE HH D00 286 T 4 A K N T TR) B AT ) RASE et s 0 — 820 B I 28 v 23 15 38 Dk N 180 ) 4 1) 85 i i
28 Yyt [a] ) BA, BP0, BT ER BRI Je A A v A A S B e =, I [ v A0 T AR T AR 1 W 5% R A,
H HAFAEAE A 2 GURNE, 115K A S A 0 ST AR 4510 70 T I DARS 38 35 R R HE. Netlogo 312
— A2 TR LA, R O A 0 B I RS A 9 B A R G AT AR, AN R AR R R T AT
BATM R R B F8 AT IR A S8 S 2R B AL 2 05 LU V5, 7545 58 W0 U6 B 7 BURF 55 I 2 550RT 9 268 R AiE
ZH(m, P,Q, AT ) [ I, AW 48 2 o AH B (1 52 IR 22, S A RLBT I 2818 R 29 KA IR Ak ok 72
o

FIB 1 WERIAIZ, ¢ < 0, BB PUMIEAIEEAZ O S8 no FIAIRE AL, At [

$IB 2 WEE LI — M NS5EEAVIEITIN G, RS NS H5E T AE ks

$B3 IS 5HE5ES 5% « AT RRERNERMR, HEFL TS 5% § NE, FEHPIY
WM. t < t+ 1,45t > 1, DB 4, HWEFLE 2,

FIB 4 AR O3 SERN BA THEMZ“S 5% - 2 58 N

FE 5 WE DB SN m, 55 W E AT R P, %03 5EHFERNAEEME Q, &
55 IR MM E R AT, AT < Ly

HB 6 LRI ZI LA B AL 2 SIS, 55 0038 HE NPT MR, %0 5 5 38 (R EFILA SR, &
538 18 MY DX 24 T2 0 A K B[] 1) o 388 ol 1) 55 W3, AR — AN B S TE M 2%, T Mg S 58 R ATTIE
25 E LRI 55

HBT BEERATEM SR sG-S, tHE mEEH S MG NSRS 5 B R KT B
], 5 FFELEIT (8] K T2 5 3508 H I 25 0 52 S A I TR () R LA BR . € < ¢+ 1, 5 ¢ > Lo, F0P IR 8, BN
IR 6;

IR 8 FUHPLIN LS, T I A S RPN 28 Fa e IR, SP3BT I 2 MR 1 s 2 40 A N
TMFEEE TR,
32 SRS MR ERIFE

TEFREE Y5 G 1 F AR R A, T2 T DA RS TR WA A A% O 00 2 5 3 R 23 A A 2 X 5.
T 285 BT R B AR | 355 B A PR RR B0 e e 1k R RFAE L D ).

[ it

Num

10 15 20 25 30 ) 015 110 115
k

1 SEH SRR ERIFFE

Fig. 1 The structure characteristics of decentralized social network
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Fig. 2 The effect of exit network accumulation period on forming a stable protest network
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Fig. 3 The relationship between spectators into the protest network probability and protest network scale
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Fig. 4 The relationship between participants maintain existing network connection probability and protest network scale
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Fig. 5 The relationship between two kinds of network connection probability and four kinds of network connection behavior
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